
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 



at |http : //books . google . com/ 



Boston 
Medical Library 



8 THE FENWAY 



PAPERS TO BE PRESENTED 
BEFORE THE SECTION ON 



OPHTHALMOLOGY 



OF THE 



AMERICAN MEDICAL ASSOCIATION 



Atlantic City, June 4-7, 1907 




CopyaiGHT, 1907 : 

BZ THE AMEBICAN MbDICAL ASSOCIATION. 



CATALOGUED 

DEC ] 5 IflOQ 



These papersj being the property of the American Medical Asao- 
ciation, are not released for publication. They are here printed 
solely fw the U8C of the memhers of the iUvvtion on Ophthalmology. 



'' 1^ 



TO THE MlSlBERS,aF-THE^^CTION ON 
AMERICAN MEDICAL ASSOCIATION 



In presenting to the members of the Section on Oph- 
thalmology of the American Medical Association printed 
copies of the papers accepted for the Section program for 
the session that is to be held in Atlantic City, June 4-T, 
1907, the officers and executive committee are, at the 
direction of the Section, continuing a progressive feature 
which proved so satisfactory last year. 

Members are reminded that the following rules have 
been adopted : 

1. No paper will be formally read at the session, 
though each essayist will be allowed not to exceed five 
minutes in which to introduce the discussion of his paper 
and five minutes in which to close the discussion. 

2. The member formally opening the discussion of a 
paper will be allowed not to exceed ten minutes, and sub- 
sequent speakers five minutes. 

Members are, therefore, respectfully asked to read the 
papers carefully before going to Atlantic City, with a 
view not only of becoming familiar with the substance of 
the papers, but also for the purpose of preparation to 
take part in a more intelligent and comprehensive dis- 
cussion which such a plan is certain to bring out. 

The officers desire to express their appreciation of tlie 
cooperation of the essayists in carrying the plan to its 
present stage, and earnestly request the assistance of the 
members of the Section in an endeavor to make the 
Atlantic City session the best in the history of the Sec- 
tion. Albert E. Bulson, Jr., 

Secretai'y. 

G. C. Savage, 
Chairman. 



THE BOUND TRANSACTIONS 

All of the within papers, together with the formal discus- 
sion of the same at the Atlantic City session, will be printed 
and bound in cloth, thus constituting the Transactions of the 
Section on Ophthalmology of the American Medical Association 
for the year 1907. Members of the Section and others may 
obtain these bound Transactions at $1 a volume by sending 
subscriptions to the American Medical Association, 103 Dear- 
bom Avenue, Chicago, on or before July 1, 1907. After the 
volume is published the price will be $1.50. 

Albert E. Bulson, Jr., Secretary. 



Transactions of the Sections of the American 
Medical Association 

Since only enough books are printed to supply the demand, 
many physicians, who have not attended the Association ses- 
sions, or who Jiave neglected to send in their subscriptions 
before the books were published, have been disappointed in not 
being able to secure the Transactions desired. 

To avoid this, a permanent subscription list has been estab- 
lished for the Transactions named below. 

The books specified are sent to the subscriber each year 
without any further notification from him. Order may be 
cancelled when desired. 

Anyone who wishes to be placed on this list may check 
the Transactions desired each year, sign order plainly and re- 
turn to the American Medical Association, 103 Dearborn Ave- 
nue, Chicago, 111. (This page may be detached.) 

ORDER 

Until further order, send me the following Transactions 
( express prepaid ) , each year, for which I hereby agree to pay 
$1.00 per volume: 
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REPORT OF THE COMMITTEE ON METH- 
ODS OF MAKING TESTS WITH PRISMS 



At the session of the Association held in Boston last year, 
certain preambles and resolutions were presented by Dr. 
Lucien Howe, Buffalo, concerning uniform methods for making 
tests of the ability of the eyes to overcome prisms. These reso- 
lutions were referred to a committee of three, with instruc- 
tions to report on the subject at the next annual session, 
That committee, therefore, submits the following: 

"Whereas, Various differences now exist in the 
methods of making tests of the ability of the eyes to 
overcome prisms; and 

"Whereas, These differences have given rise to much 
confusion of our ideas on the subject; therefore, l)€ it 

^^Resolved, That it is the sense of the Section on 
Ophthalmolgy of the American Medical Association 
that hereafter when any membei- describes the ability 
of the eyes to overcome prisms, it is understood, unless 
otherwise specified, that 

"(A) The test-object is such as to secure the most 
accurate fixation. 

"(B) The test is made with the refraction corrected 
(with distance glasses for the distance tests and read- 
ing glasses for the near tests ) . 

"(C) The test is not made under a cycloplegic. 

"(D) The test is made with prisms from the trial 
case. 

"(E) If prisms in series or revolving prisms are 
used, this fact should be stated and it is then under- 
stood, unless otherwise specified, that the examiner 
begins with prisms which produce diplopia, and grad- 
ually decreases their strength to the point where the 
diplopia can be overcome." 

Lucien Howe, 
Edward Jackson, 
Alexander Diane. 
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CATARACT EXTRACTION. 

I. IS THE CASE OPERABLE? II. PREPARATION OF THE 
PATIENT. III. THE ANESTHETIC* 



EDWIN E. JACK, M.D. 

BOSTON. 



I. IS THE CASE OPERABLE? 

In opening this subject I fear that I have little to 
give that is new or even interesting. The question 
whether a case is operable must be decided from three 
standpoints — ^that of the general health of the patient, 
the condition of the eye and its surroundings and the 
state of the cataract itself. There has been, as far as I 
know, but little recent change in the accepted views 
on these points. Chronic heart, lung and kidney dis- 
ease and diabetes are no longer considered bars to opera- 
tion, provided the patient is put into the best general 
condition which his disease will permit, and also pro- 
vided, of course, that this condition justifies the operar 
tion. Coughing reduced by treatment to a minimum, the 
inability to lie down in bed and other necessary con- 
comitants of the diseases mentioned are not as important 
as the estimate of the general condition of the patient. 
And as the operation can to a certain extent be adapted 
to the needs, such diseases are of importance not so 
much on account of the possible difficulty in operating 
as from the increased susceptibility of the patient to 
infection by decreased resistance and to post-operative 
delirium with its attendant misfortunes. This, it seems 
to me, is about the worst of post»operative troubles. Old 
age also is not in itself a contraindication to operation; 
senility, however, is. 

We have to do, in our estimate of the general condi- 

• This paper has been accepted by the executive committee of the 
Section on Ophthalmology of the American Medical Association, to 
be presented before the Section at the Atlantic City Session, June 
4-7, 1907. rublicaticn rights reserved by the American Medical 
Association.' 



tion, not with the success or failure of the operation 
from the point of view of vision, but with the possi- 
bilities of suppuration or plastic inflammation, entail- 
ing long suffering and many times shortening life. The 
statistics of suppuration in cataract cases at the Massa- 
chusetts Eye and Ear Infirman^ for the last ten years 
show that about a third of the cases were due to infec- 
tion by the hands, in most instances in connection with 
delirium. Marked arteriosclerosis and hypertension 
increase the risk of choroidal hemorrhage, but treatment 
will alleviate the condition somewhat and operation is 
justifiable. I have never seen sudden death follow cat- 
aract extraction in the old ; I have, however, seen most 
of the other possible melancholy results, and my dread 
of them is genuine. It is well then to make tiie esti- 
mate of the general condition as carefully as possible, 
with the history of the past as well as the presenit in 
view. After all is done that can be there yet remains 
the unknown element. Patients with everything appa- 
rently in their favor may go to pieces and others with 
evident cause for fear go through the ordeal with aston- 
ishingly little upset. 

In the consideration of the eye and its.surroundingsi 
the condition of the tear passage is of the greatest im- 
portance. There is, I think, nothing new to be said 
of it; it is, and bids fair to remain, the greatest 
source of danger, not only in its diseased state, but to 
a certain extent in its normal condition as a channel 
for infection from the naso^phamyx. If treatment of 
the more ordinary kind does not relieve the case suf- 
ficiently to justify operation, we must have recourse to 
the extirpation of the sac, obliteration of the canaliculi 
with the cautery or occlusion of them temporarily with 
a suture. I have found in a limited experience that this 
last procedure has been satisfactory. It is generally 
regarded, I think, that a purely watery secretion from 
the sac is harmless. Perhaps it is in itsdf, but I am con- 
fident that I have seen such a discharge changed under 
the influence of the bandage into a virulently purulent 
one, and I would suggest in any such case that a pre- 
liminary test with the bandage be made for a few days. 

I am distrustful of eczema. The bandage, of course, 
aggravates it, and either because of the trouble itself 
or from the irresistible desire of the patient to lift the 
bandage and scratch, thus causing infection, there is 



considerable danger. The condition of the conjunctival 
sac and edge of the lids also demand attention. It 
seems impoesible. for a number of reasons, to make 
bacteriologic investigation a basis for Operation, but in 
any suspected case the recommendations of Dr. C. S. 
Bull should be carried out : 

A careful microscopic and bacteriologic examination should 
be made of the contents of the conjunctival sac in every sus- 
pected ease, carrying the examination as far as the cultivation 
of the bacteria in a proper medium and the subsequent inocula- 
tion of the germs. If toxic germs are found in great number, 
no matter what their varieties, no operation on the eyeball 
should be undertaken until the germs have disappeared, and 
the conjunctival sac has been rendered as sterile as we can 
hope to make it. 

In a given number of infections there are always some 
which are not easily explained by the more ordinary and 
well-known causes. It is quite possible that the state of 
the naso-pharnyx may account for some of these. No 
one, of course, would operate during any acute process 
in that region, but there are also chronic conditioins 
which should be taken into account, such as chronic and 
atropic rhinitis with crusts about the lachrymal duct, 
ozena and tonsillar crypts. In any case preliminary 
cleansing of the passages as recommended by Dr. Lip- 
pincott is an added safeguard. 

The question whether the case is an operable one has 
to do also with the condition of the cataract — whether 
it is immature, ripe or hypermature. I take it that it 
does not come within the scope of this short paper to 
discuss all the problems relating to this part of the sub- 
ject. It is certainly right to operate on a hypermature 
cataract under any conditions which make immediate 
operation advisable. To this form of cataract, it seems 
to me, the extraction in capsule is most applicable, and 
if it were possible to eliminate the disadvantages of this 
operation, hypermaturity of a cataract would be the 
condition of choice. The problem of the immature cat- 
aract seems about as far from solution as. ever. Ripen- 
ing operations have not, certainly in my part of the 
country, proved popular^ and my own small experience 
has not been favorable. Intracapsular irrigation, too, 
has not gained the majority as adherents, certainly not 
as used by McKeown for the ripening of cataracts. Ex- 
traction in capsule is too hazardous, and I should feel 



that its performance was unjustifiable unless the pros- 
pects of an improved condition were remote and other 
urgent reasons for its performance were present. We 
meet cases, however, at times in which it would seem 
that the risk of operating was no more than that brought 
about by frequent examinations and disappointing post- 
ponements. 

II. PREPARATION OF THE PATIENT. 

The preparation of the patient should be general — 
physical and mental — in addition to that accorded the 
eye. The first thing of importance is the state of the 
bowels. Eecent writers have shown how intimate and 
important is the relation of the eye to the intestinal 
canal. It would be well to inquire into the patients 
history in this respect and correct any abnormality as 
far as possible beforehand. The customary cathartic 
should be given the night before the operation, followed 
by a saline the following morning, being sure that the 
effects have passed before operating. 

A warm bath should be given. Shampooing the head 
seems to me objectionable in a patient not used to it. 
It is likely to cause a cold, an unpleasant accompaniment 
of a cataract extraction. The eyelids and surrounding 
region, especially the brow, should be well washed with 
soap and water and wiped with sterile gauze or cotton; 
the edge of the lids should be carefully cleaned and wiped 
with the same. The conjunctival sac must be washed 
out gently with sterile water or physiologic salt solution. 
In many cases, perhaps in all, it would be well to drop 
argyrol in the eyes for a few days beforehand. In spite 
of the doubts recently cast on this drug, I believe it to 
be a very efficient one. It was the older custom at the 
Massachusetts Eye and Ear Infirmary to make all these 
preparations the night before the operation and to band- 
age the eye over night, often with the addition of some 
antiseptic salve. The next morning the eyelids were, in 
many cases, stuck together and there was secretion in 
the conjunctival sac. This practice was soon abandoned 
and the cleansing was done on the morning of the opera- 
tion. The present routine method, however, and the 
general rule of the hospital for all operative cases is to 
make the preparations the night before, to put White's 



ointment of bichlorid^ in and over the lids and to 
bandage. Under this metliod it is rare to find the eye 
in the morning other than perfectly white and quiet, and 
free from secretion. Certainly from a clinical standpoint 
this has proven satisfactory, though I am not aware that 
any bacteriologic tests have been made. After the band- 
age has been removed the less done the better; gently 
wiping the lid margins again, as would naturally be 
done to remove superfluous salve, and gentle irrigation 
of the sac witii the salt solution is sufficient. After 
this, until the actual operation, the eye should be kept 
covered with a moist piece of sterile gauze or cotton. 

There is beside this another preliminary' of importance 
— the mental preparation of the patient. I believe it 
helps the patient to bear the operation and the after 
treatment if he is told what he may expect and what is 
required of him. It is wise that he should believe the 
operation simple and that it will almost certainly be suc- 
cessful. He should be told what he must and what he 
must not do during the operation ; instruct him to think 
not of what is being done but of what he is told to do, 
to make any ordered movements slowly and to be relaxed 
and calm. 

I am not of the opinion, however, that the same men- 
tal preparation ought to be accorded the relatives and 
friends. Some one at least should know that the sur- 
geon is to do something more than shell out a pea, 
though that simile may do for the patient. We have been 
so diligent in making patients comfortable concerning 
cataract extraction that I think the operation is gener- 
ally considered simple and failure impossible, even by 
physicians, if I may judge from what I have heard. I 
think the operator owes it to himself that some one should 
know the true state of affairs, not necessarily, however, 
all the disagreeable possibilities. In the hospitals, and 
to a certain extent outside, tradition does much for the 
favorable mental preparation of the patient. One pa- 
tient tells another that there is no pain to dread and 
that the discomfort is trivial. 

Just before operating a repetition of the instructions, 
a short drill in the needed movements and during the 

1. This ointment,, recommended by Dr. J. A. White of Rich- 
mond, Va., is as follows : 

B. Hydrarg. blchlorldl gr. i 106 

Sodil chloridi gr. v 30 

Petrolati gvl 180| 



operation, gentle and encouraging guidance, are helps 
of great value. It seems to me undesirable that the 
patient should be in the hospital more than one day 
before the operation. He can in that time become per- 
fectly familiar with the surroundings, longer than this 
will be spent in worry and fear. During this time the 
room should not be darkened. A hypnotic to ensure a 
good nighf s rest is often advisable. With the use of 
morphia for this purpose, and with its more prolonged 
use for the alleged beneficial action on the healing 
process, I have had no experience. I should feel that to 
justify such use its advantages must be many. 

Ill, THE ANESTHETIC. 

Of local anesthetics one has a considerable range of 
choice. My personal experience is limited to cocain and 
holocain. I have, however, found no one who, having ex- 
perimented with alpha-eucain or beta-eucain and tropa- 
cocain, has been converted to their use. Alypin (hydro- 
chlorid of benzoyl — 2 — ehyl — 1, 3 — tetramethyldiamino- 
propan — 2 — ol) may prove valuable, but at present lit- 
tle can be said about it. These anesthetics differ one 
from the other in the rapidity, duration and intensity 
of their action, in their influence on the pupdl, in their 
irritating and antiseptic qualities and also in the amount 
of hyperemia they cause. Thc}^ differ, too, in toxicity, 
holocain and cocain being the most poisonous of the 
group. This, however, amounts to so little that it need 
hardly be considered. If the patient were known to be 
very susceptible to cocain, tropacocain, which is the least 
toxic, could be substituted. Holocain has e;njoyed con- 
siderable popularity on account of its having no action 
on the pupil, tension or corneal epithelium and because 
of its bactericidal properties. Of these advantages, the 
only practical one, it seems to me, is its freedom from 
action on the pupil. It is on this account, theoretically 
at least, more fitted for use in simple extraction than is 
cocain. The effect of the latter on the corneal epithe- 
lium can usually be avoided. It is not necessary to go 
further into detail on this subject. It would seem then 
that cocain was the most generally useful of the anes- 
thetics, holocain being substituted for it in certain cases. 

The method of using the cocain is of some impor- 
tance. The 2 per cent, and 4 .per cent, solutions are most 
commonly used and seem sufficient. Dropped in the eye 



two or three times at five minute intervals good anes- 
thesia results. The use of a 10 per cent, solution tends 
to emphasize the disadvantages of cocain, and I think it 
preferable for anesthetizing the deeper structures, to 
allow a drop of the weaker solution to run into the an- 
terior chamber, after the section has been made. 



THE INCISION FOR THE EXTBACTION OF 
CATARACT AND THE IRIDECTOMY.* 



JOHN E. WEEKS, M.D. 

NEW YOBK CITY. 



In studying the incision employed for the extraction 
of cataract we need not go further back in the history 
of the incision than the time of Daviel.^ The operation 
of extraction, as a recognized method of removing cat- 
aract originated with Daviel, the method having been 
matured about the year 1750. 

The incision employed most frequently by Daviel 
and the one referred to when the term "DaviePs in- 
cision^' is used is a flap incision (Fig. 1) made entirely 
in the corneal tissue close to the scleral margin. The 
cornea was first pierced by means of a broad needle at 
its lower margin; then, by means of small, blunt- 
pointed knives and by curveil scissors (DaviePs scissors, 
right and left), the incision was continued on either 
side until almost two-thirds of the cornea near its mar- 
gin had been divided. In the latter years of Daviel's 
life the incision was made shorter. In order to afford 
more support to the iris and to simplify the . incision, 
Daviel introduced, during the last years of his life, a 
triangular incision (Fig. 2) with the base inward in 
some cases, with the base upward in other cases. 

Since DavieFs time many forms of incision have been 
introduced. The principal ones will be described in 
chronological order. 

Richter^ advised an incision in the lower half of the 

• This paper has been accepted by the executive committee of the 
Section on Ophthalmology of the American Medical Association^ to 
be presented before the Section at the Atlantic City Session, June 
4-7, 1907. Publication rights reserved by the American Medical 
Association. 

1. Sur une nouvelle methode de guerir la cataracte par I'ex- 
traction du crlstellin, Mem. de I'Acad. d. chirurgle. 1753. 

2. Abhandlung v. d. Auszlehung d. grauen Staar, Gottingen, 
1773. 
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cornea (Fig. 3) close to the margin of the cornea, to be 
employed in the operation for removing the lens in its 
capsule by gentle pressure after first freeing the lens 
from its attachments to the suspensory ligament. 

Be WenzeP employed an incision (Fig. 4) through the 
cornea extending from the temporal to the nasal margin 
in the horizontal meridian for the removal of opaque, 
shrunken lenses and soft- cataract. A few years later De 
Wenzel advocated a flap incision for the extraction of 
cataract (Fig. 4);' The line of the incision followed the 
margin of the cornea % line (0.5 mm.) from the sclera 
and extended from a point 45 degrees above the hori- 
zontal meridian on the temporal side to 45 degrees be- 
low the horizontal meridian on the nasal side, thus in- 
cluding one-half the circumference of the cornea. It 
was thought that such an incision would be less apt to 
gape because of the support of the upper and lower lids. 

Santerelli* advocated a corneal flap upward, includ- 
ing about three-fifths of the cornea. The incision fol- 
lows the periphery of the cornea, its; central point 
falling on the vertical meridian of the cornea above 
(Fig/5). 

, Beer* began to employ the Eichter incision in 1790 
and appears to have practiced it continuously, ,making 
the flap downward. as a rule, but also. making it upward 
in not a few cases. Beer introduced the triangular knife 
which still bears his name, the use of which markedly 
simplified the making of the incision (Fig. 3). 

Mr. Wardrop^ introduced an incision, which is de- 
scribed as follows (Fig. 6) : Puncture on temporal side 
of the cornea one line, from the scleral margin and a 
little above the transverse diameter,- the direction being 
perpendicular to the surface of the cornea. When the 
point of the knife has entered the anterior chamber it 
is directed to a corresponding point on the nasal side of 
the cornea, where the counter-puncture is made. The 
incision is then carried a little downward and forward, 
then the knife is rotated sharply so that the edge is di- 
rected forward and the incision is finished by cutting di- 
rectly outward, nearly perpendicular to. the surface of 

3. Traits de la Cataracte, Paris, 1876. , 

4. Ricerche per facllltare 11 cateterismo e I'cfstrazlone della 
cataracta, Vienna, 1795. 

5. Lehre d. Auge-iheilk., 1817. 

6. Practical observations on the mode of making the incision 
of the cornea for the extraction of the Cataract, London, 1808. 
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the cornea. The incision should be made so that the 
lower margin of the wound is midway between the lower 
margin of the cornea and the lower margin of the mod- 
erately-dilated pupil. Its advantages are: 1, Large 
opening; 2, firm flap, not very large; 3, corneal mar- 
gin broad to support iris. 

The linear incision, variously placed in the cornea and 
of various lengths, was employed even before the days of 
Daviel for removing soft lens substances. 

Sir William Adams^ employed the linear corneal inci- 
sion for removing all cataracts which could be broken up. 

Guthrie® made the incision in the lower part of the 
cornea, most often (Fig. 7) beginning slightly above the 
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Fig. 1. — Daviel's Fig. 2. — Daylel's Fig. 3. — Rlchter's in- 

incision. inter-incision. cision (Beer's knife). 

horizontal meridian and carrying the incision around 
the periphery of the cornea one line from the scleral 
margin. In some cases the incision was made above. 

Makenzie® advocated the flap incision and recom- 
mends that it be made in the upper part of the cornea 
in all cases except in those patients who have difficulty 
in looking down, when the incision should be made in 
the lower half of the cornea. 

Graefe^s classical linear incision was ihe result of his 
experience in the extraction of cataracts by means of the 
linear incision in the cornea, first employed by Palucci 
for removing membranous opacities from the pupillary 
area, and his desire to place the incision so that the loss 
of eyes from suppuration would be less frequent. The 
loss from suppuration when the corneal flap was the 
incision employed was from 7 to 10 per cent. Graefe 
urged, and very rightly so, that the healing of the wound 
would progress more rapidly if it were made where the 
blood supply was abundant, and that the resistance of the 
tissues to injurious influences would be greatest when 
the nutrition to the tissues was best. By placing the 

7. New Operations for the Cataract, 1817, p. 138. 

8. Operative Surgery of the Eye, London, 1830, p. 320. 
0. Diseases of the Eye, American Edition, 1855, p. 747. 
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incision in the sclera he succeeded in reducing loss by 
suppuration very considerably. After a careful and pro- 
longed study of the subject, evidence of which appears 
in the many articles on cataract extraction written by 
him/® Von Graefe selected the incision described be- 
low. The incision was placed almost tangentially to the 
upper margin of the cornea just below .the clear margin. 
It described an arc in the sclera, its radius being nearly 
that of the sclera. It departed very little from the linear 
incision, having a height of from 0.50 to 1 mm. The 
length of the incision was from 10 to 11 mm., according 
to the size of the lens to be extracted (Fig. 8). The 
linear knife which bears Graefe's name was employed. 

One of Graefe's descriptions of his incision is as fol- 
lows : The incision is made above with the narrow knife, 
the flat surface forward. The point of the knife is en- 
tered y^" (= 1 inin- plus) from the margin of the 
cornea and 2/3' " (= 1.46 mm.) below a line tangential 
to the summit of the cornea. In order to make the inner 
wound as large as possible, the point of the knife is di- 
rected toward the middle of the pupil in front of the 
iris, and when the point has penetrated into the anterior 
chamber 3"' (= 6.50 mm.) the handle of the knife is 
depressed and the point is pushed toward the place of 
counter-puncture exactly opposite the place of puncture. 
When the counter-puncture is made the blade of the 
knife is turned on its long axis, so that the back of the 
knife is directed toward the center of curvature of the 
cornea, and the incision is finished in this plane by to- 
and-f ro movements. The knife, after it clears the sclera, 
is beneath the conjunctiva, which is now cut through, 
making a long or short conjunctival flap as desired. 

Von Graefe made many experiments with conjunctival 



Jacobson^^ practiced and advocated the making of an 
incision which was placed in the sclera 0.5 mm. from the 
limbus (Fig. 9), and included almost the entire lower 
half of the cornea. The extraction was accompanied 
by iridectomy. 

Stellwag von Carion, about 1864, advocated an inci- 
sion which was made upward in the limbus conjunctivae 

10. Graefe's Arch., 1., No. 2, 219 ; v, No. 1, 158 ; xi. No 3 1 • 
xiv. No. 3, 106. 

11. EIn neues ii. gefahrloses operationes verfahren sur Heilung 
d. grauen Staars, Berlin, 1863. 
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and included two-fifths of the circumference of the cor- 
nea. 

Critchett" endeavored to make the incision as small 
as possible and to aid the escape of the lens by means of 
the curette. The incision was a flap in the upper sclero- 
corneal junction, including one-fourth of the circumfer- 
ence of the cornea (Fig. 10). The removal of the lens 
was preceded by an iridectomy (preliminary iridectomy). 
Critchett had used this method many years before the 
date of the above reference. 

Homer, referred to by Stellwag, employed an incision 
wholly scleral, including one-third of the circumference 
of the cornea, beginning 1 ram. from the corneal mar- 
gin, cutting upward and finishing the incision 1.5 mm. 
from the corneal margin (Fig. 11). 

Steffan^^ made the puncture and counter-puncture 
2 mm. below the horizontal meridian 1.5 mm. from the 
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Fig. 4. — DeWenzel's Fig. 5. — SantereUI's Fig. 6. — Mr. Wardrop's 
incision. incision. incision. 

margin of the cornea, the distance between these points 
being 13 mm. The incision was so made that in indi- 
viduals more than 40 years of age its lowest point was 
1.5 mm. from the lower margin of the cornea (limbus) ; 
in individuals more than 45 years of age, 0.5 to 1 mm. 
from the lower margin of the cornea (Fig. 12). 

Weber^* made a careful study of the incision. He ad- 
vised the use of a lance-shaped knife especially con- 
structed. It measured 10 mm. wide at 6.5 mm. from the 
point and maintained this measurement 2 mm. further 
in order that the wound on the inner surface of the cor- 
nea might be made of the same length as on the outer 
surface. The blade was then narrowed to the shank. The 
\mder surface of the blade was slightly concave (illus- 
tration in Oraefe's Arch.). For making incisions in the 
cornea above or below, the blade was bent on the flat, 8.5 
mm. from the point at an angle of 120°. Weber designed 

12. Ann. d^oculistique, 1864. 

13. Erfahrung€fn u. Studien tiber die Staroperation, Erlanger, 
1867. 

14. Graefe's Arcliiv., 1867, xili, No. 1, 187. 
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to perform extraction without iridectomy. The knife 
was made to enter the cornea at the sclerocorneal junc- 
tion, the inner edge of the wound being removed from 
the insertion of the iris into the cilialry body about 3 
mm. The incision was made by choice at the lower or 
at the lower inner margin of the cornea. When iridec- 
tomy was determined on previous to the incision, the in- 
cision was made above. The globe was fixed immediately 
opposite to the point of the commencement of the inci- 
sion. The incision (Fig. 13) beginning at the sclero- 
corneal junction, was carried slightly obliquely through 
the tissue of the cornea. After the point of the knife had 
entered the anterior chamber, the plane of the knife 
blade was made to advance in the plane of the base of 
the cornea and it was introduced about 8 mm., insuring 
an incision of 10 to 10.25 mm. The ends of the incision 
extended into the sclera about 1 mm. from the corneal 
margin. On removing the knife, which was done slowly, 
slight backward pressure was made to cause as little 
disturbance to the iris as possible. As a rule, the con- 
junctiva overlapped the outer extremities of the incision 
a very little. This was divided if it interfered with the 
escape of the lens. 

Iridectomy was made : 1, If the rigidity of the sphinc- 
ter iridis interfered with the escape of the lens ; 2, if the 
iris prolapsed greatly; 3, if the iris was much injured 
when the lens escaped; 4, if it was difficult to restore the 
iris to its normal position; 5, if much lens cortex re- 
mained. 

Kuchler^^ advocates the use of an incision extending 
directly across the cornea in the horizontal meridian, be- 
ginning and ending slightly in the sclera (Fig. 14), the 
incision of De "Wenzel slightly elongated. 

Lebrun^^ introduced an incision which ho termed the 
"small median flap,'^ termed by Warlomont the "Belgian 
incision'' (Fig. 15). It is a curve with the convexity 
upward, lying chiefly in the upper corneal segment. A 
medium-sized Graefe knife is employed. The puncture 
and counter-puncture lie at the sclerocorneal junction 
about 2 or 3 mm. below the horizontal meridian of the 
cornea. The incision ends at the junction of the upper 
third with the middle third of the cornea in the vertical 

15. Die Querextractlon des grauen stares d. Erwachsenen, Inaug. 
Diss., Erlangen, 1868. 

16. Compte rendu du Congr^s de Londres, 1872, supplement, p. 
217. 
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meridian. The incision is designed to avoid iridectomy. 

In 1885 Galezowski^^ advised a similar incision placed 
somewhat higher at the ends (2 mm. below the hori- 
zontal meridian), and likewise designed to avoid iridec- 
tomy. 

Liebreich^® advocated an incision in the lower part 
of the cornea, beginning w4th the puncture 1.5 to 2 mm. 
below the horizontal meridian, 1 mm. in the sclera, the 
counter-puncture being at a corresponding point oppo- 
site. The incision extends downward at 45 degrees for 
about one-half the width of the flap and is terminated 
by a curve, the apex of which is from 1.5 to 2 mm. from 
the margin of the cornea (Fig. 16). A Graefe knife 
was employed. 

E. de Jaeger^® advocated an incision which began in 
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Fig. 7. — Guthrie's Fig. 8. — Graefe's V\fi. 0. — .Tacobson's 

incision. incinion. incision. 

the sclera 3.5 mm. below a line tangential with the upper 
margin of the cornea, 2.5 mm. from the corneal margin, 
the counter-puncture being made at a corresponding 
point. The center of the incision corresponded with the 
clear margin of the cornea above (Fig. 17). The inci- 
sion was about 12 mm. long externally, about 11 mm. 
long on the inner surface. The incision was made with 
a narrow bistourv, hollow-ground on one side, right 
and left. The knife was entered with the concave sur- 
face forward. This incision resembles that of von Graefe 
to some extent. A large iridectomy was always made. 

Arlt^^ employed an incision which is a compromise 
between the Graefe incision and the old flap incision. It 
resembles that of E. de Jaeger, differing in that it does 
not enter into the sclera so far and that it is placed 
more in the limbus conjunctivae. 

Horner^^ employed an incision beginning 1 mm. from 

17. Progrts m6d., November, 1885. 

18. Eine neue Methode des Cataract Operation, Berlin. 1872. 

19. Der Hohlschnitt, Vienna, 1873, p. 23. 

20. Graefe's Arch.. 1874, xv, No. 3, 204. 

21. Muralt: Die Starextracilon d. oph. Kllnik in Zurich. 1870- 
1880, Inaug. Diss., Zurich, 1882. 
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the corneal margin, 3 mm. below- a line tangential with 
the summit of the cornea. It had a base of 12 mm. and 
a flap 3 mm. high. The incision was finished in the 
sclera about 0.5 mm. from the corneal margin. A rather 
large conjunctival flap was made (Fig. 18). 

De Wecker^^ advocated the making of an incision 
located at the limbus conjunctivae, forming a flap one- 
third of the diameter of the cornea in height. This is 
really an incision that includes almost two-fifths of the 
circumference of the cornea. A narrow Graefe knife 
was employed ("Fig. 19). 

Snellen's section is made just outside of the clear cor- 
nea (0.5 mm.), including about two-fifths of the circum- 
ference of the cornea upward, and is completed with a 
conjunctival flap 2 or 3 mm. long (Fig. 20). It is made 
with a narrow knife. 

Many varieties of the incisions described have been 
made, the greater number falling in the upper half of 
the cornea being modifications of the linear or of the 
flap incisions (Fig 21). However, these approach the 
incisions described so closely that it is not necessary to 
be more explicit regarding them. 

There is one incision that is advocated by some opera- 
tors of which a few words may be written. The incision 
is made with a narrow (Graefe) knife. The puncture 
and counter-puncture are made in the limbus so as to in- 
clude about two-fifths of the cornea above. The incision 
is then continued in the limbus with the plane of the 
knife in the plane of the base of the cornea until three- 
fourths of the incision is completed, when the knife is 
turned to cut directly outward. This divides the corneal 
tissue by the last maneuver at right angles to the sur- 
face, leaving a segment of clear cornea about 1 mm. in 
depth above. It is thought that the "shoulder'^ thus 
formed gives better support to the flap, and that a sub- 
Sequent good healing, with slight danger of relapse of 
the iris, is assured (Fig. 22). 

SUBCONJUNCTIVAL INCISION. 

The only incision of this nature that has awakened 
any special interest is that described by Czermak.^^ The 
incision is made below in the sclerocorneal junction and 
includes almost one-half of the circumference of the 

22. Ann. d'oculistique, Ixxv. p. 264. 1875. 

23. Klin. Monatsb. f. AugenhcfiUv., November and December, 1903. 
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cornea. It is commenced by a puncture, made with a 
wide Graefe knife, just below the horizontal meridian, 
cutting through conjunctiva, sclera and cornea at the 
scleral margin (Fig. 23). The point of the knife is ad- 
vanced to the center of the pupil, preferably into the 
lens capsule, and is then withdrawn. A vertical incision 
downward in the conjunctiva, 12 to 15 mm. long, start- 
ing from the primary incision, is now made and the con- 
junctiva is detached from the underlying tissue. By 
means of specially constructed scissors, curved on the 
flat, the incision through the fibrous coat is continued 
in the sclerocomeal junction beneath the conjunctiva, 
until a point opposite to the puncture is reached. The 
other steps of the operation are then proceeded with. 
This extraction is performed without iridectomy. 

Knapp^* makes puncture and counter-puncture in the 
limbus conjunctivae from 0.5 to 1 mm. above the hori- 





Fig. 10. — Critchett'8 
incision. 



Fig. 11. — Horner's 
incision. 



Fig. 12. — Steffana 
incision. 



zontal meridian of the cornea and completes the incision 
upward in the plane of the base of the cornea, making 
a small conjunctival flap. The incision includes a little 
more than two-fifths of the circumference of the cornea. 

Puchs^* makes the incision of De Wecker, except that 
he makes a small conjunctival flap. 

De Schweinitz^* makes De Wecker's incision with a 
small conjunctival flap 

SCLERAL INCISION. 

The removal of cataract by scleral incision posterior 
to the incision of the ciliary body is not practiced by 
ophthalmic surgeons at the present time. However, it 
is of interest to note that extraction by means of such 
. incision has been practiced, and with success, in a certain 
percentage of the cases. In preaseptic days it may have 
possessed some merit, as the danger from infection was 
probably less. 

24. System of Diseases of the Eye, Norrls and Oliver, Hi, 798. 

25. Lehrbuch d. Augenheilk., Achte Auf., 832. 

26. Diseases of the Bye, Fourth Edition, p. TOT. 
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Sir James Earle^*^ removed cataract by an incision 
in the sclera. The incision was made through sclera, 
chorioid and retina, in some cases parallel with the mar- 
gin of the cornea ( equator ially), in other cases at right 
angles with the margin of the cornea (meridianly), 
the incision being five lines in length. By means of for- 
ceps the lens was seized from behind and drawn through 
the wound. 

Ouadri-* reported the removal of cataract through the 
sclera in 25 cases, 11 of which were successful. 

DESIRABLE I'EATURES OF THE INCISION". 

1. It must be large enough to permit the lens to es- 
cape readily. If a linear incision or an incision ap- 
proaching the linear incision is made the length of the 
incision should be from 10.5 to 12 mm. If a flap inci- 
sion is employed it should include almost two-fifths of 
the circumference of the cornea for a moderately large 
cataract if an iridectomy is to be made, and a little 
more than two-fifths of the circumference of the cornea 
if a simple extraction is contemplated. 

2. The incision should be placed where the healing of 
the wound will be rapid. While incisions that lie wholly 
or ;n part in the cornea are permissible in young individ- 
uals whose nutritive processes are vigorous, it is not 
desirable to place the wound in clear cornea in the aged 
or feeble, because of the danger of imperfect and re- 
tarded healing. In all such the incision should lie in 
the limbus or a very little back of the limbus, where the 
nutrition necessary to promote healing can be supplied 
directly and abundantly. 

3. The incision should be placed so that the field of 
operation will not be too greatly interfered with by hem- 
orrhage. By the aid of suprarenal extracts, hemorrhage 
from the small vessels at the limbus can be quite read- 
ily controlled. 

4. The incision should not lie too close to the ciliary 
body. It would seem that the region of the limbus is 
the most desirable location. 

In the opinion of the writer a desirable section is one 
located in the limbus, including about two-fifths of the 
circumference of the cornea, directed upward and termi- 
nating with a small conjunctival flap (Fig. 24). 

27. Account of a New Mode of Operating for the Removal of 
Cataract, London, 1801, reported by Mackenzie. 

28. Annotozionl, Prat, suelle Malattle degU Occhl, iii, 167, Naples, 
1827. 
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POSITION OF THE PATIENT. 



Whether the patient is in the sitting or prone position 
during the operation, the head should be so placed that 
the vertical transverse plane of the head dips 15 or 
20 degree from the horizontal at its lower part (the chin 
lower than the forehead). This is attained in the chair 
by the position of the headrest. When the patient lies 
on the operating table or bed, suitable pillows are em- 
ployed. Operators in the United States prefer, as a rule, 
to stand behind the patient while making the incision 
for both eyes, using the right hand for the right, the left 
hand for the left eye. The ability to do this is soon 
acquired whether the surgeon is ordinarily ambidextrous 
or not. If it is impossible to use the left hand for mak- 
ing the incision, it becomes necessary to stand or sit in 
front of the patient while making the incision in the left 
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Fig. 13. — Weber's Fig. 14. — Kuchler's Fig. 15. — Lebruus 
incision. incision. incision. 

eye, when the surgeon must cut away from himself. The 
height of the patient's head should be so regulated that 
the surgeon's hands and arms will not be in a cramped 
position. 

PUNCTURE. 

The puncture should be made with the long axis of 
the knife almost at right angles to the surface at the 
limbus, and the direction should be changed so that the 
plane of the blade is in the plane of the base of the cor- 
nea as soon as the point has penetrated into the anterior 
chamber. If continued further the iris will become 
engaged, when the knife must be withdrawn until it is 
free from the iris. If much aqueous is lost by this 
maneuver the operation should be postponed until the 
anterior chamber is restored. If the point of the knife 
enters the tissue of the cornea at too great an angle it 
may pass for some distance in the lamellae of the cornea, 
and in extreme cases may fail to enter the anterior cham- 
ber. Complications of this nature are especially apt to 
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occur if the blade of the knife at and just back of the 
point is too flexible. The error may be readily cor- 
rected by withdrawing the knife and commencing again. 
If, in passing the knife across the anterior chamber, 
the iris is engaged, the knife should be withdrawn suffi- 
ciently to free the point. If much aqueous is lost the 
knife may be entirely withdrawn, the operation may be 
postponed or the incision may be completed with the 
scissors or blunt-pointed knife. 

COUNTER-PUNCTURE. 

The point of the knife should be advanced across the 
anterior chamber, the plane of the knife corresponding 
with the plane of the base of the cornea, and the counter- 
puncture should be made at a point exactly correspond- 
ing to the puncture. 

ERRORS. 

(a) The point may be carried too far forward and 
emerge in clear cornea. This error is of little importance 
if it is not more than 1 or 2 mm. out of the way. The 
incision may be completed, (h) The point of the knife 
may be carried too far backward. This is a frequent 
error with beginners. If the iris or ciliary body is not 
engaged the section may be completed. If either is en- 
gaged, it is better to withdraw the knife and make a 
better counter-puncture, if little or no aqueous has es- 
caped, and complete the section or withdraw the knife 
entirely and postpone the operatioq. (c) If a knife with 
a flexible point is used, the fibrous coat may be pierced 
very diagonally and the point emerge far back in the 
sclera. If the error is extreme the knife should be with- 
drawn and the operation postponed, (d) The knife may 
be entered with the back upward. If the blade of the knife 
is not too wide, this error may be corrected by quickly 
rotating the knife on its long axis, the sharp edge being 
turned toward the surface of the cornea; this is done 
to avoid engaging the iris on the edge of the knife. The 
incision may then be completed. If the knife is too broad 
for this maneuver, it may be withdrawn, the incision 
completed with the scissors, or the operation may be 
postponed until the anterior chamber is again restored. 

The incision should be completed by long to-and-fro 
sweeps of the knife made rather rapidly at first, com- 
pleting the section slowly; but little traction should be 
made on the cornea. Forward or backward pressure 
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with the knife should be avoided. As the knife leaves 
the fibrous coat, the conjunctiva will be raised on its 
edge and a conjunctival flap of the desired length, from 
2 to 3 mm., may be made. 

ACCIDENTS. 

(a) The iris may fall before the knife when the sec- 
tion is being completed. Injury to this membrane may 
sometimes be avoided by cutting corneal tissue with the 
toe of the knife on the thrust and with the heel of the 
knife on the draw without changing the direction of the 
incision. De Wenzel advises rubbing the surface of the 
cornea as the incision is being made to prevent cutting 
the iris in cases in which the iris falls before the knife. 
If these measures fail it is well to proceed with the sec- 
tion, removing the cut portion of the iris after the section 
is completed, and doing a more complete iridectomy sub- 




Fig. 16. — Liebreich'a Fig. 17. — Kd. de Jaeger'a Fig. 18. — Homers 
incision InciRion. incision after Mural t. 

sequently if desirable, (b) The tissues of the lids and 
caruncle should not be pierced by the knife. Untoward 
movements on the part of the patient are apt to be in- 
duced by such interference. 

The healing of a section as described is rapid and 
satisfactory. He who finishes his incisions in clear cor- 
nea in old individuals will sooner or later come to grief 
on account of long-delayed healing with gaping of the 
wound or from suppuration because of the low vitality 
of the corneal flap. 

THE CONJUNCTIVAL FLAP. 

Many operators who have carried the incision within 
the domain of the conjunctiva have studied the conjunc- 
tival flap. Von Graefe-® experimented extensively with 
it. He made a series of 100 extractions with large con- 
junctival flaps and a similar series with short flaps. He 
concluded: 1, When the wound is fully covered by a 
conjunctival flap the healing is most rapid; 2, small 

20. Graefe's Arch., xli, No. i, 162. 
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differences in the height of the flap are of no importance ; 
3, the flap should not be too large, as the hemorrhage 
will then be profuse and the blood may enter the an- 
terior chamber and cloud the field of operation. The 
subconjunctival tissue may also become infiltrated^ pro- 
ducing undesirable conditions. 

Horner^^ always made a conjunctival flap of greater 
or lesser dimensions. 

In my opinion a conjunctival flap is of great value, 
especially in old individuals and in patients who are 
restless. I prefer a flap from 2.5 to 3.5 mm. wide and 
and from one-half to two-thirds of the length of the 
incision at its middle. The conjunctival flap should be 
turned forward immediately after the incision is fin- 
ished. The bleeding from such a flap, which, without 
the use of adrenalin, would be somewhat profuse and 
might to some extent interfere with the subsequent steps 
of the operation, is almost completely controlled by the 
local use of this remedy instilled into the eye a few min- 
utes before the operation is begun. After extraction of 
the cataract and the reposition of the iris, the conjunc- 
tival flap should be restored to its former ■ position by 
means of a spatula. A suture may easily be introduced 
to retain the conjunctival flap in position if it is thought 
to be desirable. In my experience this is seldom neces- 
sary. 

IRIDECTOMY. 

Iridectomy at the time of the extraction of cataract 
is not of recent date. Daviel, about 1750, practiced it 
more or less extensively. If, in the course of the opera- 
tion for extraction, the iris prolapsed, he did not hesi- 
tate to excise the prolapsed portion. If the sphincter 
was so rigid that it interfered with the free escape of the 
lens, he divided it with the scissors (iridotomy). 

De Wenzel (1788) performed iridectomy at the time 
of the extraction in some cases. At times this operator 
excised a portion of the periphery of the iris, leaving the 
sphincter intact, extracting the cataract through the 
opening thus made. 

Operators, such as von Graefe, A. Weber and E. von 
Jaeger, who extracted cataract by linear incisions situa- 
ted partly or wholly in the sclera, performed iridectomy 
as a routine measure. Those who made the extraction 
by means of a pronounced flap — Daviel, Richter, Guth- 
rie, Panas and others — and those who made the incisions 
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in the cornea wholly or nearly so — Wardrop, Steffan, 
Kuchler, Liebreich and others — performed iridectomy 
but seldom. 

Critchett and Bowman performed iridectomy as a rou- 
tine measure. Mooren (1862) did preliminary iridec-. 
tomy some weeks before the extractioi;. 

With the development of the knowledge of the causes 
of infection and the departure from the linear incision 
of von Graefe, the performance of iridectomy became 
less frequent. The operation of extraction without iridec- 
tomy was advocated by Bettremieux,'® Abadie,^^ Panas,^^ 
Schweiger,^^ Knapp** and others. 

For a number of years after the return of the opera- 
tion of the extraction of cataract without iridectomy, 
the "simple operation/^ as it was styled, was much in 
vogue, some operators employing it almost to the exclu- 
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Fig. 19. — l>e Wechers Fig. 20.— Snellen's Fig. 21. — Modiflca- 
incision. incision. tlons. 

sion of extraction with iridectomv (the "combined oper- 
ation"). 

Within the last few years a reaction has set in. Some 
of those who were very enthusiastic regarding the "sim- 
ple extraction," because of the annoyance and trouble 
both to the patient and operator entailed by prolapse 
of iris; also because of the difficulty of freeing the eye 
of cortical lens substance, and the more frequent occur- 
rence of glaucoma after the "simple operation," are now 
doing the "combined operation" more frequently. It is 
a well-recognized fact that the visual results by the one 
method are as good as by the other, and, since success 
with as little annoyance to the patient and a minimum 
of anxiety on the part of the operator are after all the 
objects to be obtained, it is best to choose the safer course 
in all cases. 

30. Arch, d'ophth., 1885, p. 508. 

31. Ann. d'ocul., 1886, p. 257. 

32. Arch, d'ophth., 1885, p. 289. 

33. Arch, of Ophth., xvili. 1887, s. 143. 

34. Arch, of Ophth., xvl, 1887, p. 45. 
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While it is permissible to do the "simple operation'' 
in young tractable subjects who have no history of 
rheumatism and gout, whose intraocular tension is not 
above the normal, whose irides are not atrophic and react 
readily, and whose lenses are not swollen, it is risky, to 
say the least, to do the "simple operation" in very old 
individuals with the gouty or rheumatic diathesis, whose 
blood vessels are atheromatous, intraocular tension in- 
creased, irides sluggish, lenses swollen, cataract hyper- 
mature, apt to be restless, chronic bronchial affection, 
asthmatic, etc. 

The question of preliminary iridectomy is one on 
which different operators have widely different views. 
Theoretically, it is safer to perform iridectomy when 
the "combined operation'' is chosen preliminary to the 
extraction of the cataract. I have no doubt that nearly 
all surgeons do preliminary iridectomy in certain cases 
of immature cataract in which it is desirable to expose 
clear lens at the periphery to afford better vision until 
the cataract reaches a suitable stage for removal, or in 
cases in which it is designed to hasten the opacification 
of the lens; also in ca^es in which the extraction is ex- 
pected to present unusual difficulties, and in cases in 
which the patient has lost the vision of one eye. 

I confess that I have not found the advantages in 
preliminary iridectomy to be all that the theoretical con- 
sideration of the subject has led me to expect. The ulti- 
mate results have not been sufficiently advantageous to 
induce me to extend greatly the application of this oper- 
ation. In all cases in which there is no special indica- 
tion for preliminary iridectomy, if the combined oper- 
ation is decided on, the iridectomy immediately precedes 
the capsulotomy. An exhaustive discussion of this sub- 
ject is purposely omitted. 

IRIDECTOMY AT THE TIME OF THE EXTRACTIOISr. 

After the incision is made, the iris may prolapse into 
the wound, which condition is apt to occur if the aqueous 
humor escapes with a gush as the incision is finished, or 
it may retain its normal position, particularly when the 
aqueous is made to escape slowly. When a complete 
coloboma is contemplated, it is desirable to grasp the 
iris near the pupillary margin (the style of iris forceps 
is of no particular importance). The iris is then drawn 
gently out of the wound, and when the part seized is well 



out of the eye it is cut off close to the globe by one snip 
of the scissors. 

Shall the iris be excised by cutting it in the plane of 
the iris or at right angles to this plane? (In the line 
of the incision or at right angles to the line of the in- 
cision?) If there is a conjunctival flap it is difficult to 
excise the piece of iris by cutting at right angles to its 
plane without engaging and excising part of the con- 
junctival flap. For this reason, it is better when a con- 
junctival flap has been made to excise the iris in the di- 
rection of its plane. If no conjunctival flap is present 
it makes no difference which procedure is chosen. The 
amount of iris excised can be regulated to suit the sur- 
geon, whether he chooses one or the other method. It 
is thought that the columns of the coloboma are less 
liable to become engaged in the angles of the wound if 
the iris is excised at right angles with the course of the 
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Fig. 22. — "Shoulder" Pig. 23. — Czermak's Fig. 24. — Incision prac- 
incision. Incision. tlced by the writer. 

incision, but in reality there is little in this contention, 
particularly if the piece of iris is excised at one snip. 

Should a large or a small part of the iris be excised ? 
This is really of little importance aside from the ques- 
tion of appearance, provided the columns of the coloboma 
remain free from the wound. If the incision approaches 
the "linear'^ and extends into the sclera, the iridectomy 
should be large to provide against incarceration or pro- 
lapse of the iris ; if in the limbus or in the cornea, the 
size of the iridectomy may be small without great risk 
of its becoming permanently engaged in the wound; if 
upward, it makes little difference whether the iridectomy 
be large or small, so far as the visual results are con- 
cerned. A small iridectomy gives a somewhat better 
cosmetic effect. Whether much or little of the sphincter 
iridis is removed is of small importance. If the iridec- 
tomy is small and but little of the pupillary margin of 
the iris removed, the amount of light entering the eye 



2G 

may be better controlled; however, it seldom happens 
that aphakic patients suffer from inability to control 
the amount of light that enters the eye, whatever the size 
of the iridectomy. The operator should free the wound 
from all incarceration of iris at the proper time of the 
operation, with the greatest care, using the spatula for 
this purpose. 

COMPLICATIONS. 

It sometimes happens that the iris is not readily 
grasped with the ordinary iris forceps. This is partic- 
ularly apt to be the case if the iridectomy is not de- 
cided on until after the lens has been removed. Should 
this difficulty be experienced we may succeed by using 
forceps with the teeth placed on the lower edge of the 
blades near the tip of the blades, as in the Mathieu, the 
Smith, and the Ejiapp capsule forceps. If these do not 
succeed, the blunt or sharp-pointed Tyrell hook may be 
employed. If, after the lens has escaped, the pupillary 
margin of the iris above recedes beneath the cilary body 
(folds under), it is best not to attempt its removal. 

If there has been an iritis and the iris is attached to 
the capsule of a cataractous lens, the ordinary iris forceps 
may not suffice to grasp the iris securely enough to 
bring it out of the wound. Strong forceps with teeth 
on the lower edge should be used in such cases. 

ACCIDENTS. 

(a) In drawing the iris from the anterior chamber 
the traction may be too great and the iris be partly or 
wholly torn from its attachment to the ciliary body 
(iridodialysis). If partial iridodialysis is produced the 
portion of the iris withdrawn from the eye should be ex- 
cised. The iris that remains in the globe, even if de- 
tached from the ciliary body for a short distance, will 
give no trouble. After complete iridodialysis the pa- 
tient will be annoyed by excess of light, but fair vision 
may be retained, (h) The capsule of the lens may be 
seized on attempting to seize the iris. This accident 
is of no particular importance. 

"Various forms of iridectomy and iridotomy have been 
employed by different operators from time to time with 
a view of simplifying the operation of extraction and of 
saving more of the iris. Daviel cut the iris from pupil- 
lary margin to the insertion of the iris (iridotomy) from 
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time to time. Galezowski advocated iridotomy as a rou- 
tine procedure. 

Manolescu also divides the iris radially after hav- 
ing drawn it out of the eye. This, of course, subjects 
the iris to more or less bruising. 

Chandler^'^ advocates excising a piece of the iris near 
its insertion just after the lens has been removed in 
cataract extraction. The piece of iris removed is as 
nearly as possible 1 mm. in diameter. Operation is as 
follows: After the lens has been removed, before the 
cortical substance is removed, the iris is seized near 
its insertion by means of delicate forceps with the 
teeth placed at the ends of the blades. The seized por- 
tion of the iris is withdrawn from the wound and 
snipped off by means of thin-bladed scissors. Through 
the opening thus made, retained cortical lens substance 
is permitted to escape. The operation is termed the 
"modified simple" extraction. The operation was de- 
vised to avoid prolapse of the iris after simple extrac- 
tion. Chandler reports 312 cases with 4 prolapses, 2 of 
which were the result of violence after the anterior 
chamber had been restored. Since the average of prolapse 
in simple extraction by good operators is approximately 
6 per cent., the reduction by this method is very satis- 
factory. 

35. Arch, of Ophth., xxxlll, No. 1, 1. 
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The result of cataract operation is so frequently de^ 
pendent on the skillful after-treatment of the case that 
the importance of this subject can not be overestimated. 
It is my purpose in considering it to limit whatever I 
have to say to the results I have had and the judgments 
I have formed from a fairly large experience, rather 
than to quote from literature the conclusions of others 
whose larger experience gives them claim to authority. 

To begin, the after-treatment should be started before 
the operation by preparing the patient in much the same 
way as for operation under a general anesthetic. A thor- 
ough bath, shampoo of the head and cleansing of the 
face and field of operation are, of course, necessary, but, 
in addition to this, a complete emptying of the bowels 
by a good cathartic the night before and an enema on 
the morning of the operation is a practice that should 
be pursued in every case. This usually insures the 
bowels remaining closed for several days after the opera- 
tion, which is desirable. 

Patients who are restless or excitable, or who have an 
excessive nervous fear of the operation should receive 
a hypodermic injection of morphin, 1/4 gr., together 
with 1/120 gr. of atropin about one hour before the 
extraction, unless for some reason it should be contra- 
indicated. 

The same remedy in smaller doses, or codein, may be 

♦ This paper has been accepted by the executive committee of the 
Section on Ophthalmology of the American Medical Association, to 
be presented before the Section at the Atlantic City Session, June 
4-7. 1907. Publication rights reserved by the American Medical 
Association. 
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administered some time after the operation if there is 
any excitability or tendency to coughing. This will 
aid also in keeping the bowels inactive for several days. 

The dressing used after the operation should be of 
such a kind that it will keep the eyes closed. Person- 
ally, I do not see the rationale of the treatment of leav- 
ing the eyes open after such an extensive injury of the 
cornea as that made in the incision for cataract extrac- 
tion. 

Furthermore, both eyes should be closed for a time, 
for if one is left uncovered and the patient looks around, 
as he certainly will do, the operated one will move under 
the dressing much more than it should. This is avoided 
by placing the dressing over both eyes. 

The kind of dressing used varies according to indi- 
vidual preference, and there is no fixed rule about this, 
except that it should accomplish the purpose of keep- 
ing the eyelids closed without exerting undue pressure 
on the globe. My own practice is to place a couple of 
layers of thin gauze moistened with boric acid solution 
or sterilized water over the closed lids ; on this the pads 
of absorbent cotton are carefully arranged so that there 
may be no difference of thickness to make unequal pres- 
sure, and then the bandage applied as a figure of eight 
over the eyes and around the head. 

In this connection, and thinking it may not be known 
to all, I want to mention the value of the moist netting 
bandage used at the Illinois Eye and Ear Infirmary, 
and which, so far as I know, originated there. It is 
made of a fairly good quality of mosquito netting, cut 
into strips about three inches wide and four or five yards 
long, rolled, and then sterilized with dry heat. Just 
before use it is moistened and applied as a starch band- 
age. There is just enough sizing in the fabric to make 
the layers adhere when it dries, and yet it is not as cum- 
bersome or as irritating as the ordinary starch bandage. 
It is lighter and will keep its place better than the 
gauie or muslin bandage. The edges on the cheeks, 
nose and forehead may be stuck down with collodion, 
after the manner of my colleague. Dr. Beard, to prevent 
the patient from inserting his fingers beneath the dress- 
ing. Further protection can be given by some form of 
shield, either the wire shield of Fuchs, or, better in my 
judgment, the light but firm mask of Eing. 

If the operation has been done on a table or chair 



the patient is not allowed to walk to the ward, but is 
placed on a stretcher or ambulance and taken to his bed. 
If a folded sheet has been placed under him on the table 
he can easily be lifted by this from the table to the cart 
and from that to the bed without his making any exer- 
tion or being disturbed. He is cautioned to lie quietly 
in bed and not to disturb the dressings. The room 
shonld be darkened. If there is much restlessness seda- 
tives may be given. 

If the patient disregards the injunction to keep the 
hands away from the face, they must be tied with a 
bandage to the sides of the bed so that he can move 
th^n but can not reach his face. If there is any doubt 
about the patient^s self-control this precautionary treat- 
ment should not be neglected. The patiait should be 
enjoined to lie quietly in bed, and particularly not to 
move the head about. This is not an easy thing to do, 
and the nurse or attendant must be ready to relieve dis- 
comfort by shifting his position slightly or partially 
turning him and supporting him with pillows. 

The dressing is changed on .the next day after the 
operation, this being done with the patient in bed, and 
with antiseptic precautions. It is exposing the patient 
to a needless risk to have him brought to the surgical 
dressing room in a hospital, even if he is transported on 
a stretcher. The edges of the lids are gently wiped 
with pledgets of cotton moistened with boric acid solu- 
tion or sterilized water. Unless there is some evidence 
of conjunctival secretion or edema of lids or some indi- 
cation of prolapse of the iris, such as pain, the eye is 
not opened at the first dressing. Should there be a 
suspicion that all is not well the eye may be carefully 
opened, after cleansing the edges of the lids, and the 
wound inspected. 

The conjunctival sac is not irrigated unless there is 
evidence of infection or an undue secretion of mucus. 
I have found it better to abstain from cleansing the con- 
junctiva with any solution unless there is a positive indi- 
cation for it, such as would be given by considerable 
secretion. However, a drop of 1 per cent, atropin solu- 
tion may be instilled at this time and also at each sub- 
sequent dressing. Both eyes are bandaged as at first 
and the protective shield replaced. Each day the eyes 
are dressed in the same way, and, barring complications, 
nothing more is done than to wipe the edges of the lids 
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and* the surrotinding parts of the face with moistened 
gauze or 'cotton, instil atropin and apply the dressing to- 
both' eyes.' ■ • 

At the end of the foutth day, if all is well, the unop- 
erated eye may 'be left uncovered and the patient allowed 
to sit up, at least for part of the time. lif the bowels 
have not moved, and usually the treatment before the 
operation and the light diet for the first two days after 
keep them closed, a laxative or an enema may be used 
at this time to induce a free movement; 

If, at the end of the fifth day, it is clear that the 
wound is firmly healed, the bandage is left ofif entiriely 
and the eye is covered with a dark shield so constructed 
that it will not touch the eyelids but will protect the 
eye entirely from the light. Such a shield can be made 
by cutting the Ring mask in two, trimming it so that 
it fits the contour of the nose and cheek and sewing on 
tapes with which to hold it in place. Or a shield can 
be made of light pasteboard or cardboard, shaping it 
in such a way by cutting out a narrow wedge-shaped 
piece from the upper e4ge, that it will stand away from 
the eye, and then blackening or covering it, with some 
dark fabric. The .purpose of this protective shield is to 
avoid the irritation that comes from keeping the eyelids 
closed with the gauze and cotton dressing under a band- 
age, and, therefore, no dressing should be placed under 
this shield to interfere with the motions of the eyeball 
or lids* 

I have observed that my patients recover with less 
reaction and have less discomfort with this , dressing 
than with the bandage. Naturally it would not be used 
until one was reasonably sure that there had been firni 
union of. the wound. If there is no great reaction at 
the end of ten days the patient is allowed to accustom 
the eye to the light by taking ofif the shade for short 
intervals, and usually at the end of two or two and a 
half weeks he is .ready for the discission of the capsule. 

GENERAL TREATMENT, DIET, ETC. * 

As stated in the beginning, I think cataract casefe 
should be prepared as for an operation of greater mag- 
nitude tinder narcosis. If the bowels are thoroughly 
emptied prior to the operation, and a light diet given 
for two days after, there is less danger of toxic sub- 
stances absorbed from the intestines affecting the heal- 
ing of the wound. Furthermore, the resulting consti- ■ 
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pation, which may even be favored in certain cases by 
hypodermic injection of morphin, is an advantage be- 
cause many of these patients use the bed pan with diffi- 
culty, and any attempt to have them sit up may jeopar- 
dize the prompt healing of the wound. 

By light diet I mean milk, weak broths, toasted bread 
or crackers, custards, certain cooked fruits— such as 
apples or peaches, and in rather small . quantities ; in 
other words, easily digested foods that leave very little 
residue. At the end of the second day full diet is usu- 
ally allowed. . . 

GENERAL COMPLICATIONS. 

Many elderly people have bladder disturbances and 
can not vpid the urine while lying down. In the case 
of men this is frequently due to stricture of the u^rethra 
or the enlargement of the prostate^ while in both sexes 
a spa^m of. the sphincter may prevent it. Such patients 
will probably require catheterization, and the physician 
should be prepared for it and instruct the nurse accord- 
ingly, so th^t for the first two days at least, the patient 
i^ould not have to evep turn, on his side. In case of a 
difficult stricture it might be necessary to aspirate the 
bladder. 

As said before, constipation, at least for a few days, 
is rather to be desired than dreadeql. If the patient has 
not had a natural, movemeut by. the fourth day a laxa- 
tive or aa enema should be given, and ajEter he is sitting 
up it is important that the bow.els should move regularly. 
After the period of enforced constipatioij there may be 
irregularity, but this should, if possible, be corrected 
by diet, and proper treatm,ent. 

Mania.— rlt should not.be forgotten that in some eld- 
erly people there is a disposition to great mental excit- 
ability, or even, mania when both eyes apce closed with a 
bandage. Many of .the old p^ple are childish, and, find- 
ing thems.elyes in the dark and unable to see anything, 
are seized vith terror or dread that. is uncontrollable. 
The physicii^n or attendant, should be on his guard con- 
cerning this, for the patient might get out of bed and 
spoil the eye. In 3uch qases it may be necessary to reas- 
sure the patient by removing the dressing from the 
sound eye, pr, he may have to be quieted with seda- 
tives or hypnotics. I. prefer to try this lattei; measure 
first, but frequently they are more quickly and effectively 
pacified hy uncovering^ the healthy eye, and it may be 
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better to do this than to run the risk of the other being 
injured by attempts to get out of bed. 

Vomiting and Indigestion. — If the ease has required 
a general anesthetic the vomiting after the operation 
may be annoying. Previous general preparation of the 
patient will do much to prevent this, but it should be 
checked as quickly as possible, if necessary with seda- 
tives, so as not to jeopardize the eye which has been 
operated on. 

Cough. — Cough is to be dreaded and should be 
promptly controlled for fear the wound will be opened 
by violent efforts. For this reason if the pdtient has a 
bronchitis or a considerable cough from any cause it 
would be best to postpone the operation until the dis- 
eased condition is relieved. If, however, after the oper- 
ation the patient develops a cough, every reasonable ef- 
fort should be made to relieve it. If the trouble is 
pharyngeal or laryngeal, sedative sprays may do good, 
sipping ice water or eating shaved ice will help. 
Bronchial cough may be controlled by heroin, codein, or, 
even if necessary, hypodermic injections of small doses 
of morphin until the patient has been tided over two 
or three days, when probably the wound will have healed. 

LOCAL COMPLICATIONS. 

Leakage of the Wound. — If the lips of the wound are 
not perfectly coapted the aqueous humor may drain away 
and the anterior chamber not reform for several days. 
This should be looked for at the first inspection of the 
eye, and if the anterior chamber appears shallow the eye 
should be dressed with the utmost care, so that there 
will be just enough pressure on the globe to insure im- 
mobility. The patient should also be cautioned against 
making any movement for fear of opening the wound. 
Such a condition would naturally delay the time when 
it would be safe to allow the patient to sit up. 

Prolapse of the Iris. — This usually occurs as the re- 
sult of some movement on the part of the patient or 
from coughing, sneezing or pressure on the eye. It is 
favored, of course, by an imperfectly coapted wound, 
and so might occur more readily after a faulty technic. 
It usually announces itself by more or less pain, which, 
if at all marked, is strong enough evidence to indicate 
immediate removal of the dressing. Sometimes, how- 
ever, there is not much complaint of pain, and the pro- 
lapse is not discovered until the next regular dressing 
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of the case. The sooner it is discovered the better. If 
the accident is very recent and the prolapse is slight, 
an attempt may be made, after thorough cocainization 
of the eye, to gently replace the prolapsed iris, but in 
most cases this will be unsuccessful and it must be ex- 
cised. In doing this care should be taken to gently free 
the iris at the angles of the wound, so that when the 
prolapsed portion is excised, the rest will draw back into 
the anterior chamber. This may be facilitated by gently 
stroking the wound with a spatula. After cleansing 
the wound with mild irrigation, the dressing is reapplied 
and additional precaution taken to prevent a recurrence 
of the accident. 

If prolapse occurs after an extraction by either the 
simple or combined method made with a large con- 
junctival flap, we frequently find that the conjunctival 
wound has held perfectly and the prolapsed iris is cov- 
ered by the conjunctiva. If in such a case the knuckle 
of incarcerated iris is small I prefer to leave it rather 
than to remove its. covering of conjunctiva and excise 
it, and so expose the eye to the additional risk of infec- 
tion. A slight additional pressure of the bandage and 
dressing may help it to heal firmly. 

An incarceration of the iris in a part of the wound 
without a prolapse would be treated similarly. In all 
cases of this kind, if seen recently, an attempt may be 
made to draw the iris away from the wound by eserin, 
but the continued use of this drug should not be prac- 
ticed because of its liability in such cases to excite iritis. 
Hemorrhage. — Hemorrhage into the anterior chamber 
or vitreous, either with, or without partial opening of 
the wound, is a serious complication. It is usually the 
result of some trauma, but it may occur in persons with 
high arterial tension in whom the arteries of the eye 
are frail, and in such persons it may occur spontane- 
ously or may be brought on by coughing, sneezing or 
straining at stool. If a thorough examination of the 
heart, arteries and kidneys is made prior to the opera- 
tion the surgeon will be on his guard if a high arterial 
tension is present and there is evidence of hardened or 
rigid vessels. 

In the treatment of this complication, additional pre- 
caution will be taken to keep the patient quiet and ar- 
terial tension will be lowered by nitroglycerin or other 
arterial sedatives, measures to promote flow of blood 
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to the extremities and leeches to the temple to prevent 
•further hemorrhage. The absorption of the blood in 
the eye should he encouraged by pilocarpin sweats, 
dionin and hot applications, although the latter should 
be used with great caution in these cases. 

Infection. — Infection of the woitrid is the worst com- 
plication that ' can befall a cataract case, for unless 
promptly checked it is almost certain to result in loss 
of the eyeball or, failing this, in a plastic iridocyclitis 
that will obliterate vision. A suspicious grayness of the 
edge of the corneal flap is the first sign noticed, and 
usually by the second day this increases and the wound 
begins to gap. Chemosis and hypopyon appear. In the 
Secretion from the conjunctiva, which may be scanty 
or considerable, one may usually but not always find 
germs of a vii'ulent type, such as pneumococcus or some 
of the pus formers. 

' At' the first sign of infection vigorous general and 
local treatment should be instituted. ' A brisk cathartic 
with calomel should be giveii. LiberaL but easily di- 
gested food should be allowed, and such tonics or stim- 
ulaiits as will improve the general tone i^nd increase the 
vital resistance should be prescribed. Quinin, strychnin 
and small dos^ of whisky might be inentioiied. 

Irrigation of the - eye every few hours with boric 
acid solution or bichTorid of itiercury solution, 1/6000, 
should be practiced. One should not neglect the cleans- 
ing of the lachrymal' sac, 'particularly if there is any 
evidence of retdined secretion there. Subconjunctival 
injections* of physiologic salt solution or cyanid of mer- 
cury solution, 1/1000, may be tried. Hot applications, 
Continued for fifteen or twenty minutes, should be ap- 
plied three times a day. Local blood letting, by natural 
or artificial leeches applied to the temple, may be of 
some benefit. ' ' 

In spite of all such measur-es, if the infection is a 
virulent one or the vital resistance is much lowered, the 
6ye alniost certainly will be lost and the qtiestion of 
evisceration or' enucleation will come up. ' 

IridbcycUtis.—^^he TeeicUon that follows after cata- 
ract extraction is not always easy to explain. In some 
cases, where the operation has been done exceptionally 
well and every precaution used in the treatment, severe 
reaction will follow, while in others, in spite of acci- 
dents and complications, there will be' so little disturb- 
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ance as to be surprising to the surgeon. I am sure that 
I formerly had more reactioil than was necessary by 
too zealously treating the eye with irrigation or eon-» 
tinning the bandaging for too long a time. Too earlv> 
an exposure to the light is wrong and probably accounts 
for some of the cases of prolonged irritation and irido- 
cyclitis. 

But in additibn to these moi*e apparent reasons, stich 
as local irritation of the eye of any kind, there must be 
some deeper underlying cause, which I am iiiclined id 
believe is of a toxic nature. This, acting on an ey^ 
whose resistance is more ot less affected by the in'jury 
of an operation, in certain cases with a predisposition 
to uveitis. Or in others already having uveal changes, 
might cause a severe irritation or even an iridoc}Tlitis 
of a plastic nature. 

In such cases the signs would vary from slight sensi- 
tiveness to light and lachrymation up to a severe reac- 
tion with ciliary pain and considerable plastic exudate. 
In these cases I have come to place considerable reliance 
on the administration of salicylic acid as proposed by 
Gifford, and I know of nothing that will more quickly 
influence the condition than large doses of this remedy, 
20 grains of salicylate of soda every three hours. 

In addition to this, active elimination by means of 
cathartics and diuretics is valuable, and in some cases 
I have had good results from the use of pilocarpin 
sweats, administering hypodermically 1/12 gr. of pilo- 
carpin muriate at the time of the preparation of the 
patient for the sweat. Locally, hot applications, dionin, 
and subconjunctival injections of salt will tend to stim- 
ulate circulation in the inflamed eye and help to elim- 
inate the toxic elements, whatever these may be. 

The continuous use of atropin, in cases where there 
is unyielding adhesion of the iris to the capsule, will 
frequently ^ keep up ciliary injection because of the 
dragging on the synechiae. ^ The division of the bands 
that prevent the free dilatation of the pupil and the 
free action of the iris will often correct this condition. 

Vitreous Opacities, — In cases such as we have been 
considering, where there has been considerable reaction, 
one usually finds, on examination, evidences of the in- 
flanmiation and of the causes that have brought it about, 
in the shape of vitreous opacities which more or less 
obscure the vision even after the needling. Among the 
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different means for causing absorption of these I have 
found syrup of hydriodic acid in one-dram doses three 
times daily one of the most efficient and most easily tol- 
erated of the iodin preparations. 

In conclusion, much of the success in the manage- 
ment of the cataract case will depend on the skillful 
after-treatment, and of this too great emphasis can not 
be placed on the importance of general conditions and 
their appropriate treatment. Furthermore, much will 
depend on the previous preparation of the case to pre- 
vent both local and general complications. While every 
precaution should be taken and every possible care be- 
stowed on the numerous details in the management of 
the case, it should be remembered that too much zeal 
in local application's may sometimes lead one into error. 



THE IMMEDIATE AFTER TREATMENT OF 

CATARACT OPERATIONS (WITH- 

OUT BANDAGE).* 



J. W. SCALES, M.D. 

FINE BLT7FF, ABK. 



In vietv of the fact that the postoperative treatmeiat 
of cataract cases depends to some extent on the technic 
of the operation, I consider that it will not be amiss to 
review briefly the technic, or rather a certain feature of 
the technic, which appeals to me as being most rational, 
and which, in my hands has stood the test of experimen- 
tation. The point to which I refer is the construction 
of an ample conjunctival flap as the knife emerges from 
the iacision, the employment of which seems to produce 
the most rapid resolution and recovery, minimizes the 
risk of infection, and at the same time obtains the best 
possible vision and the greatest comfort to patients dur- 
ing convalescence. 

The great fundamental proposition which confronts 
the ophthalmic surgeon in the treatment of every cat- 
aract operation is how he may best prevent infection. 
This may be reduced to a minimim by a strict observ- 
ance of the aseptic means at our disposal, with or 
without a bandage. It is a well-known fact that when 
the flap is employed the mucous membrane will reattach 
itself, under favorable conditions, in only a few hours, 
and it is also a logical deduction that a prompt reat- 
tachment is the most important requisite for producing 
aseptic healing. Since pathogenic bacteria have been 
proven to exist normally in the cul-de-sac, the secretions 
of the conjunctival sac being a culture medium for bac- 
teria, and there being no effective means at our disposal 
by which, we may rid the sac of these bacteria, it nat- 

* This paper has been accepted by the executive committee of the 
Section on Ophthalmology of the American Medical Associatioju to 
be presented before the Section at the Atlantic City Session, June 

t7, 1907. Publication rights reserved by the American Medical 
ssociation. 
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urally follows that the prompter the union the lese tbe 
risk of infection. The question whether or not we shall 
employ a bandage and at tlie same time be able to pro- 
tect the eye from external injury during the after treat- 
ment of these cases, is one which has been agitating the 
minds of a few ophthalmic surgeons for some time. 
Suffice it to say that the majority of surgeons still ad- 
here to the use of the bandage. I have long since dis- 
carded the bandage, save in exceptional cages' in which 
there may be something out of the ordinary to demand it. 

Why should we advise the non-use of the bandage? 
There are five essential reasons : 

First. — The bandage interferes with natural drainage 
and brings about a retention of secretions which is to be 
avoided. 

Second. — The bandage interferes with uniform pres- 
sure on the wound and ball of the eye, such as would be 
maintained by the natural position of the lid itself. 

Third. — It creates' a feeling of discomfort and rest- 
lessness, which interferes, with the healing process in 
that it increases the involuntary' mobility of the eye. 

Fourth. — It is a factor in producing entropion of the 
lower lid, which in many cases is exceedingly difficult to 
avoid. 

Fifth. — It is a factor in producing conjunctivitis, 
iritis and cyclitis, which will be shown later. 

The necessity of bandaging is obviated by the use of 
a wire screen. This screen is constructed before the 
operation and made to conform to the bridge of the 
nose, the brow, the temporal and malar processes. It 
consists of a wire hoop rather quadrangular in shape and 
is bridged across with numerous wires forming meshes 
not large enough to admit the patient's fingers. The 
rim is cushioned on the proximal side with gauze to add 
to its comfort. The screen is bent into a concave shape 
that it may be amply out of the way of the lids and 
lashes. In adjusting it, it may be held in place by strips 
of adhesive plaster or by strips of gauze tied at the 
occiput. After the operation is completed the flap is 
smoothed into apposition, the retractors are removed and 
the lid is allowed to ease into its natural position. If 
we feel that the lid nmy not have fully recovered from 
the influence of the retractors, and that the lipst of the 
wound may have been disarranged thereby, after a few 
moments the lid is gently raised to see that apposition 
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is maintained. A single or double layer of moist bi- 
chlorid gauze is then placed over the eye and the screen 
adjusted. After six hours we have a right to presume 
that union is well established, so at this juncture the 
gauze is removed and the screen readjusted. 

I allow my patients to sit up throughout their conva- 
lescence; the recumbent posture is conducive to a state 
of nervous restlessness, to say nothing of more aggra- 




Method of using screen after cataract operation. 

vated symptoms, all of which concur to Interfere with 
uneventful healing. These patients are more submis^ 
sive and quiet when they are permitted to sit in a com- 
fortable chair; however, they are forbidden to walk un- 
guarded around the room for the first and second days. 

This feature in the management of the convalescent 
stage is especially advantageous in those patients who, 
in a state of senility, are predisposed to hypostatic con- 
gestion of the lungs during rest in recumbent position, 
or what is equally as frequent, to chronic bronchial 
catarrh with cough, or to some bladder trouble. 

Again, not infrequently we are confronted on the s(«- 
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6nd or third day or later with the onset of iritis or eye- 
litis. Whether these complieationfi are due to some non- 
^yogenic bacteria which have entered into the eye during 
or after the operation or to a chemical irritation, ot what 
is more probable to the iris being encroached on by the 
jagged edges of the capsule or by some unremoved par- 
ticles of lens substance, it matters not As the eye is not 
a perfect sphere, being longer in its anteroposterior axis 
than any other, it is impossible for a bandage to be ap- 
plied, no matter how carefully, so that it will not dis- 
turb the relation of the iris with that of the edges of 
the capsule or with sonie particles of the lens substance 
which may have been left, so long as the eye is per- 
mitted to move from one position to another. Certainly 
a mechanical irritation is more liable to set up under 
the constant disturbance of such relations than while the 
eye is undisturbed in its position under the natural in- 
fluence of the lid only. In my experience the unband- 
aged freedom of the eye has seemed decidedly to hasten 
recovery and to minimize the complications!. 

In conclusion, I will relate briefly the history of one 
case, which will illustrate the treatment and the results 
which may be obtained by adopting the methods out^ 
lined in this paper. 'The deduction and conclusion at 
which I have arrived were not based alone on my own 
cases (except that of allowing the patient the pleasure 
of sitting up if desired), but on an ample observation 
while attending Professor Battler's clinic at Ledpsic in 
1902 ; having obtained like results in seventy cases in 
my own practice subsequently, I have become a staunch 
advocate of the method here outlined. 

A patient, aged 64, was operated on at 10 a. m. January 12. 
An iridectomy and also a conjunctival flap about 2 mm. in 
length was made, a double layer of wet bichlorid gauze was 
placed on the lid and the wire screen applied as shown in the 
accompanying illustration. At 6 p. m. I removed the dressing, 
instilled one drop of atropin and readjusted the screen, leaving 
off the gauze. The patient was put to bed. At 9 a. m. the 
next day the patient was allowed to sit up in a reclining chair 
as on the previous afternoon. On the third day the patient was 
allowed to move about in the room, the fourth day to walk 
about in the house, the fifth day to return home, seventy-five 
miles away. After five weeks the patient returned for re- 
fraction. Vision ^ 20/27. In two months vision ^20/25. 

It is important to use a drop of atropin when first 
examining the eye after the operation. Every one who 
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employs a bandage will admit that the early use of atro- 
pin is justifiable on account of the frequent; occurrence 
of an iritis, for it is important to obtain a dilated pupil 
before redness of the eye takes place, or before any ad- 
hesions between the iris and the capsule, which, when set 
up, is often of from two to four weeks duration. These 
complications tend to produce an exudation which inter- 
feres with good vision, and are aggravated, if not pro- 
duced, by the constantly disturbed relation of the iris 
with its adjacent parts during the movement of the eye 
when bandaged. If the eye is left protected by the lid 
and screen only, and atropin is used when the patioit is 
first seen after the operation, such complications do not 
often occur, and if they do are very slight. 



OPERATIONS FOR SECONDARY CATARACT.* 
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The ideally perfect cataract extraction should consist 
of a method involving a minimnm of risk, without 
sequelae demanding subsequent interference to obtain 
good vision. 

The extraction of the opaque lens within its capsule 
appeals to us all, but the consensus of opinion regards 
this operation as not safe as a routine method. Most 
ophthalmic surgeons extract cataracts without the cap- 
sule, leaving the latter to cause subsequent operative 
measures necessary in the majority of cases. 

Various capsular forceps have been devised to obviate 
the formation of secondary cataracts. With the forceps 
the attempt is made to remove the anterior capsule 
within the area of the pupil, so as to secure a clear open- 
ing after the removal of the opaque lens, I have never 
been able to satisfy myself that the forceps had rendered 
subsequent secondary cataracts less numerous than when 
the cystotome had been used, but this may have been the 
fault of the operator. The percentage of secondary 
operations varies with the education and calling of the 
patients. 

Taking the statistics of cataract extractions done in 
different ophthalmic hospitals for a given year, and the 
secondary operations done within the same period, it will 
be found that 50 per cent, require subsequent interfer- 
ence in order to get good vision. The majority of these 
patients are of the laboring class, who do not need very 

• This paper has been accepted by the executive committee of the 
Section on Ophthalmology of the American Medical Association^ to 
be presented before the Section at the Atlantic City Session. June 
4-7, 1907. Publication rights reserved by the American Medical 
Association. 
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acute vision, so that if the statistics were gathered from 
an educated, intelligent class the percentage would be 
75 per cent. The most expert operator, no matter how 
perfect the technic, using capsular forceps and washing 
out the debris, can not avoid secondary cataracts in the 
majority of his operations. 

Secondary membranes or cataracts may be divided into 
simple and complicated. The former consists of a thin, 
diaphanous veil, which^ owing to folds or rumpling of 
the anterior capsule, seriously interferes with good 
vision. The latter varies in degree from an opaque mem- 
brane within the pupillary area to the most dense mass 
which shuts 'off all communication between the cham- 
bers. The density of the membranes depends on the 
cortical lens matter left after the extraction, the cellular 
proliferation of the anterior capsule and the inflamma- 
tory deposit due to iritis, etc. In the complicated cases, 
we must add incarceration, prolapse of the iris and con- 
siderable loss of vitreous humor. 

A secondary operation should not be performed until 
the eye has fully recovered from the effects of the cata- 
ract extraction. When the extraction has been per- 
formed secundum artem, with uneventful healing and 
no sequelsea, a period of six weeks is quite long enough 
to elapse prior to further interference, when necessary. 

Not infrequently conditions are encountered in which 
the eye does not become perfectly free from inflamma- 
tion and interference becomes imperative where delay 
would mean disaster. Dense exudate resulting from 
protracted iritis, completely occluding the pupil, pre- 
venting all communication between the chambers of the 
eye and extensive incarceration (or prolapse of iris) call 
for surgical relief. Otherwise the eye goes on to disin- 
tegration. Such conditions keep up the inflammatory 
process and the surgeon is forced to interfere sooner 
than would ordinarily appear justifiable. Operating 
under these conditions does not always give a permanent 
opening, but, even so, the traction on the iris is re- 
moved and some communication is secured between the 
two chambers, so that after complete quiescence does 
take place some visual power may be obtained by further 
operative measures. 

There are three sources of danger in operating on 
secondary cataracts, as follows : 
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1. Infection. 

2. Traumatism. 

3. Relighting inflammation due to the extraction. 

To, my mind, the danger of infection is the least 
formidable of the three, provided the usual necessary 
aseptic technic is carefully observed. 

Traumatism is usually due to the choice of the wrong 
procedure in securing an opening through the obstruct- 
ing membrane. The objective point is a clear pupillary 
opening, and to secure this no method ought to be em- 
ployed that simply depends on tearing. I firmly be- 
lieve that most of our disasters following secondary 
operations are due to traumatism resulting from im- 
proper methods. We should never attempt to tear dense 
or tough obstructing membranes. Always cut them, 
inasmuch as the tearing means traction on the iris and 
ciliary processes, with glaucoma, or iridocyclitis, or 
panophthalmitis, as a result. 

The chief danger is due to overhaste in operating 
before the eye has fully recovered from the effects of 
the cataract extraction. The eye is in the state of pas- 
sive congestion and it takes but little to relight an active 
inflammatory process. 

'Not infrequently the surgeon is importuned by the 
patient to operate soon after the cataract extraction — 
he lives at a distance — he must return to work — ^he is 
anxious to see, etc. Further, as time goes on, the sec- 
ondary membrane often becomes more dense. However, 
experience teaches us the wisdom of being patient until 
there is but little chance of reaction following the sec- 
ond operation, provided the correct method is chosen. 

Ghiselden was the first to make an artificial pupil, 
about 1728. He introduced a knife needle on the tem- 
poral side one and one-half lines from the clear cornea 
into the posterior chambers, pushed the point through 
the iris about one line to the outer side of pupil, carried 
the knife across the anterior chamber to inner angle and 
cut through iris to the original point of cutting^ a suffi- 
cient distance to secure an opening. The iris on tem- 
poral side was permitted to remain intact up to the 
point of the knife-needle entrance into anterior cham- 
ber. This was done in cases of occluded pupil, following 
couching operations. 

Gendron performed a corneal incision, having ob- 
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served that a single line cut was not enough for visual 
purposes. 

Baron Wenzel performed, instead of the straight-line 
incision, a flap, and removed a small piece of iris. To 
do this he introduced a pair of scissors into the anterior 
chamber. 

Scarpa did an iridodialysis, and removed by cutting 
or tearing any capsular membrane within the area of 
the opening. 

Professor Maunoir, of Geneva, in 1802, performed the 
first iridotomy. He used scissors with cutting blades 
fifteen to eighteen mm. long, one blade probe-pointed 
and the other sharp-pointed. The blades were bent 
forward near the joint 140 degrees. The closed scissors 
were entered through a corneal opening into the anterior 
chamber. They were then opened and slightly tilted 
with the sharp blade below. Then this was pushed 
through a suitable place in the iris tissue and the cut 
or cuts mad-e as desired. 

Various operators during the last century devised 
knife needles to operate on secondary membranes. 

Bowman^s method consists in the use of two needles 
and does not depend on cutting — it simply tears. 

De Wecker. in 1873, devised his pince ciseaux, which 
is practically Maunoir^s idea, only seventy years later. 

At present there are three methods generally used in 
performing secondary cataracts, as follows : 

The knife needle, preferably Knapp's, for thin membranes. 

The narrow Graefe cataract knife for thick bands or dense 
pupillary deposits. 

The forceps scissors for all cases when the knife is likely to 
cause dangerous traction. 

The choice of an operative procedure must be entirely 
guided by the characteristics of the obstructing mem- 
brane. In dealing with a thin, diaphanous membrane 
— which^ owing to wrinkled, crumpled or pleated sur- 
face, does not give satisfactory vision — we choose a 
knife needle and perform a discission. The knife needle 
must have a slight taper of the shauk toward the handle 
to prevent the escape of aqueous; the cutting edge 
should have a convex surface six mm. long and not to 
exceed one mm. in breadth. The pupil ought to be fully 
dilated and the membrane cut within its ^rea. 

Enter the cornea at the upper or outer limbus with the 
needle and, as T-shaped incisions are to be made, cut 
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the membrane entirely across its upper third. Then 
carry the needle down to the lowest margin of the pnpil 
and cut upward to the center of the first incision. Two 
cuts are made — the first in the horizontal, the second 
in the vertical plane. If a conical form of opening is 
preferred the two incisions make a right angle at the 
center of the proposed pupil. 

Frequently a tough or resilient band prevents either 
one of these discissions in the manner indicated. No at- 
tempt should be made to cut these obstructing bands 
with the knife needle, for they do not cut without ex- 
erting a dangerous amount of force on the iris and 
ciliary processes. Make the incisions in the point of 
the thin, clear membrane giving the largest clear surface. 

It has been my fortune to have seen five cases where 
these tough, resilient bands caused glaucoma. Four of 
these cases were in my own practice. On two of them I 
had operated for cataracts and performed secondarv op- 
erations and avoided cutting the tou2:h bands. The first 
case became blind from glaucoma at the end of the sec- 
ond year following the last operation. The second had 
good sight for four and a half years, when she returned 
with a subacute attack of glaucoma, which lasted two 
months. A free division of the band saved some sight. 
The third case was a needling of the right lens done in 
Russia to enable the young man to escape military duty. 
I saw him eighteen months after the needling and, as 
he did not wish to have any operation performed, 
nothing was done until two years later, when I found 
the eye blind T + ^ — simple glaucoma. The fourth 
case was that of a young boy with a traumatic cataract, 
where four years after the injury the lens had absorbed 
and an attack of acute glaucoma set in. Another oph- 
thalmic surgeon made an iridectomy upward, but this 
did not stop the process until I cut freely a tough, broad 
band that was exposed by the upward iridectomy. The 
fifth was Dr. Dwight JEunter's case, in which some 
months following a successful cataract operation the 
patient returned to the doctor with an acute attack of 
glaucoma, which rapidly disappeared after a broad band, 
which was stretched across the pupil, was severed by Dr. 
Hunter. 

The full extent of the thickened capsular bands is 
very dijfficult to determine. Owing to iritic adhesions, 
full mydriasis is not possible. In none of these cases, 
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however, was there either incarceration or prolapse of 
capsule, lens or iris, as far as I could see. 

Looking this matter up I find that Priestley Smith 
has referred to a case in which a band from corneal 
cicatrix to ciliary processes caused glaucoma. 

In my first two cases of glaucoma caused by capsular 
bands I failed to recognize the connection, but within a 
very short interval the third case presented in which an 
iridectomy had been made without benefit. The iridec- 
tomy showed a broad capsular band indicating evident 
tension, but in cutting this the severed ends immediately 
sprang apart. In other words, the conclusion was forced 
on me by the third case that the overlooked, apparently 
trivial, thickened capsule was the cause. How many of 
my previous cases of glaucoma were similarly caused 
I can not tell. 

Bowman^s method of operating on dense capsular 
membranes consisted in the use of two needles. The 
cornea is penetrated in the vertical or horizontal plane 
at the outer and inner third of its diameter. The point 
of each needle is gently pushed through the center of 
the proposed opening in the capsular mass. Then the 
handle of each needle^ is elevated and slowly approxi- 
mated, splitting the thickened membrane. The imme- 
diate result is a vertical or horizontal opening through 
the secondary cataract, which subsequently is apt to be- 
come small. This operation by many authors is consid- 
ered quite safe. They base their approval on the fact 
that by the use of the two needles the traction on the 
iris and ciliary processes is removed. This I deny, inas- 
much as the operation is essentially a tear with the pull 
in the line of cleavage. The tougher the membrane the 
greater the pull on the iris, etc., exerted at right angles 
to the movement of the plane of the needles. In other 
words, to split the secondary cataract as the needle's 
points are separated, the opening is made at the expense 
of traction in the line of cleavage on the ciliary pro- 
cesses. 

There is another method of operating on these dense 
secondary cataracts which is advocated at the present 
time by a number of able ophthalmic surgeons. 

The cornea is penetrated near the limbus with a thin 
Graefe cataract knife, the cutting edge of which is di- 
rected to the iris and carried across the anterior chamber 
to the nasal side. The knife point is pushed through the 
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iris into the vitreous humor and the iris and secondary 
membrane are cut toward the temporal side. In cutting 
an opting the knife handle must be elevated and the 
back of the blade is held in close contact with the cornea 
opening, which is to act as a fulcrum and prevent the 
escape of aqueous. The movement is of two kinds — 
either a sawing motion going more or less deeply into 
the vitreous, or a drawing of the cutting edge against 
the membrane. The thick dense membrane requires a 
sawing motion to cut an opening. 

When there is a dilated pupil the iris is not cut, or in 
severing tough resilient bands across an otherwise gauze- 
like membrane the cutting is entirely confined to the 
secondary cataract. In many instances the pupil is too 
small and bound down, so that it is necessary to include 
the iris in the section, otherwise the opening will be 
too small. In performing this operation only one in- 
cision can be made at a sitting, and in case that cut does 
not retract its opening will not suffice and a second at- 
tempt must be made at some future time. The second 
incisions must be placed at right angles to the first in 
order to obtain a sufficient aperture. This operation is 
not entirely free from danger, due to the traction in 
cutting through the tough membrane. 

Bearing in mind that all traction is to be avoided 
in cutting through secondary membranes, I know of no 
method quite so satisfactory in complicated cases as an 
iridotomy done with the forceps scissors. For the cor- 
rect performance of this operation two instruments are 
essential — a narrow, bent keratome (Agnew's) and a 
forceps scissors. With the keratome an opening is made 
through the cornea and secondary cataract. The loca- 
tion of the corneal opening depends in the main on the 
iris. With a mobile intact iris it is necessary to make 
the corneal incisions 3 to 4 mm. from the limbus. This 
is especially the case in the young, as the ifis quickly 
contracts after the withdrawal of the keratome and the 
loss of aqueous humor. 

If an iridectomy was done at the time of the extrac- 
tion the corneal opening may be placed at the limbus. In 
other words, the corneal opening should be so placel 
that after the scissors have passed through it into the 
anterior chamber they may be freely used without the 
heel of the scissors unnecesf?arily wounding the iris. 

In operating with the scissors when there is a band 
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or bands covering an otherwise gauze-like nuembrane 
dilate the pupils ad maximum. Cut the cornea with bent 
keratome 4 mm. from limbus, carrying the point through 
the thin secondary membrane 15 degrees below corneal 
section into vitreous humor. Move the point from side 
to side so as to enlarge the opening in membrane. With- 
draw keratome and insert closed scissors into anterior 
chambers. Slightly tilt the blades and insert one be- 
hind the band or bands to be severed, and the scissors 
should be carried down to the lowest margin of the pro- 
posed pupil. The incisions do not include any iris tis- 
sue, but are confined to the secondary cataract within 
the area of the dilated pupil. It is well to bear in mind 
that the more extensive the incisions are made the 
greater the central aperture, which should be V-shaped. 
In case we have to deal with secondary cataracts com- 
plicated with extensive iritic adhesions where the pupil 
is contracted or occluded the iris tissue must be included 
in the incisions, otherwise there will not be secured 
an adequate opening for visual purposes. Place the 
corneal opening at upper limbus, incise iris as near the 
corneal incision as possible for free working of the 
forceps scissors within the anterior chamber. The iris 
opening should be enlarged laterally 5 mm., either by 
keratome or scissors. Then with forceps scissors cut 
downward from middle of iris opening until the lowest 
border of sphincter is included. It is usually neces- 
sary to include the sphincter below the incision, other- 
wise the V-shaped opening is not large enough to serve 
as a permanent pupil. 

In dealing with incarcerations or prolapse of iris the 
lateral incisions must be made with the forceps scissors 
and carried to inner and outer angles so as to free the 
iris from all traction. The downward vertical cut must 
be carried far enough through the sphincter and iris 
tissue to place the opening in normal position of pupil. 

CONCLUSIOISrS. 

Secondary membranes, consisting of capsule, gauze- 
like in texture, readily yield to a discission performed 
with the knife needle under artificial illumination. 

Thin secondary membranes, consisting of one or more 
bands, require different handling. Simply avoiding 
these bands in performing a discission with the knife 
needle is a conservative course that gives a good visual 
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result, followed, however, in some cases by subsequent 
disaster, due to the traction of the bands on ciliary pro- 
cesses. 

Tough resilient bands can be disposed of successfully 
by the expert use of the thin Graefe knife in one opera- 
tion by cutting at a right angle to their long axes. Thick, 
dense secondary membranes within the area of a fairly 
large pupil can be disposed of by the use of a Graefe 
knife in two operations, although I do not consider this 
the best course to pursue. 

Bowman's two-needle operation for similar conditions, 
viz., dense, opaque membranes, covering a fairly large 
operation field, is mentioned merely to deprecate its use. 
The essential features of the method depends on tearing 
the dense membranes. 

Judging by my experience in handling all forms of 
secondary cataracts, other than the thin diaphanous 
membranes, the forceps scissors affords the safest and 
most reliable of all instruments. By a judicious use of 
the De Wecker scissors the toughest membrane can be 
cut without any traction either on iris tissue or ciliary 
processes. In all complicated forms of secondary cat- 
aracts, occluded pupil, incarceration or prolapse of iris, 
it is the only instrument of which a proper use combines 
a mi n imum of risk with a maximum of benefit. 

Do not tear secondary cataracts. Always cut them. 

Disasters following secondary operations are in the 
main due to tearing methods in operating. The least 
danger is from infection. 



DOES THE OPACITY OP INCIPIENT CATA- 
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Our problem is not the mere restoration of vision in 
a cataractous eye, as this may occur from absorption 
of the cortex or in traumatic opacity ; nor is it the clear- 
ing of a diffuse cloudiness of the lens, as this has been 
observed to follow correction of eyestrain. It is rather 
the partial or complete transformation of opaque stri» 
with diffuse opacity into clear lens. Such opacities are 
seen in the lenses of individuals past middle life, and 
in some cases are associated with such general diseases 
as diabetes, Bright^s disease, syphilis, and arterio- 
sclerosis; some with uncorrected refractive defects, and 
others with as yet undefined conditions. 

Progress, in the non-surgical management of incip- 
ient cataract, calls for the settlement of two questions : 

First. Do the opaque striae of incipient cataract ever 
become transformed into transparent lens ? 

Second. What are the conditions under which transr 
formation occurs? 

If the striated opacity of incipient cataract ever be- 
comes transparent it will do so again under the same 
conditions and a basis be established for intelligent man- 
agement of such qases. As yet we know little of the con- 
ditions associated with the development of senile cat- 
aract and less still of those attending its transformation 
into dear lens; both conditions are closely related to 
lens nutrition, and may be either within the eye or out- 
side. Those within, like chorioiditis, may defile the 

♦ This paper has been accepted by the executive committee of t^ie 
Section on Ophthalmology of the American Medical Association, to 
be presented before the Section at the Atlantic City Session, June 
4-7, 1907. Publication rights reserved by the American Medical 
Association. 
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lymph by which the lens is nourished, or disturb the 
action of capsule cells or lens fibers; or derange the 
intraocular circulation of blood and lymph. Those 
without either disturb the quality or quantity of blood 
and" lymph currents to and from the eyeball, or the in- 
nervation, as in diabetes, renal disease, and arterio- 
sclerosis. In the cases reported, attention was con- 
stantly given to the study of these etiologic factors and 
best results were noted in the replies of such corre- 
spomdents as worked along similar lines. 

Dr. S. D. Eisley's papers in the University Medical 
Magazine, 1889, and Transactions of this Section in 
1891, clearly show the close association of incipient cat- 
aract with a low grade of choroiditis and refractive de- 
fects. The correction of the latter markedly relieved the 
intraocular and extraocular disturbances save the lens 
striae. Hence, Dr. Risley proved that in some cases eye- 
strain caused chorioiditis, and this in turn incipient, 
cataract, a most helpful generalization. But the striae 
st'ill remained. Can nothing be done for them in their 
early incipiency? Must they continue to multiply till 
the changes in the lens permit of extraction ? 

These queries led me to note the lens appearance in 
incipient cataract with more care than formerly and to 
add, to the word record, coarse diagrams of the lens 
striae, their position, length, number, relationship to 
each other, diffuse opacity, dots, etc. 

These reconls, taken at intenrals of months or years, 
made evident any considerable change in the striae and 
their relationships. After a time I observed a diminu- 
tion of stria and finally it faded away, a most unex- 
pected phenomena. What I had previously regarded as 
impossible had actually taken place under circumstances 
that precluded doubt. 

Later a similar change was noted in another case and 
another till the list increased to six, brief abstracts of 
which are given, so far as related to the question be- 
fore us. 

To this list I have added a case of diabetic cataract, 
because the physician who first saw it said that it exhib- 
ited the striated form of incipient cataract, though the 
striae were obliterated before the patient came under my 
observation. In these abstracts of cases the time limit 
compels the omission of all history of clinical conditions 
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under which the lene capacity developed or the changed 
conditions under which the lens regained transparency. 

Case 1. — ^Mrs. R. M., Adrian, Mich., a widow, aged 50, was 
referred to me by Dr. J. H. Reynolds for defective vision on 
Feb. 10, 1891. She was fleshy, of a nervous temperament and 
troubled with indefinite intestinal disorders. She complained 
of smarting, blurring and itching on using her eyes. Moderate 
blepharitis and conjunctivitis were present. 

TVea^men^.— Ophthalmoscopic examination was negative ex- 
cept for the usual appearances of hyperopia. Vision of each 
eye was 8/200 increased to 20/30 by plus D. 2.00 S.; and 
Jaeger I. with plus D. 5.50 s. in right and plus D. 6.00 s. in 
left eyeu 

Subsequent History. — On Oct. 17, 1896, she returned saying 
that recently the old discomfort in her eyes had returned. Her 
vision was 10/200 in each eye increased to 20/30 by plus D. 
3.50 S.;. and Jaeger I. by plus D. 6.50 S. in each eye. 

Oct. 13, 1905: Nine years after the previous visit, she again 
returned complaining of eye distress and saying that it had 
existed several months. His vision was now 12/200 in each eye 
increased to 20/30 by plus D. 4.50 S. in right and plus D. 4.00 
S. in left eye. A new feature presented itself by oblique il- 
lumination and ophthalmoscopic study, viz., dark striae in 
each lens. In the right lens they reached from the inner bor- 
der almoet across the pupil area; the left lens presented two 
similar striae in the corresponding position. All striae were 
shaded into clear lens by translucent opacity. Diagrams were 
made of these striae as well as word description. 

Oct. 4, 1906: Nearly one year later, no trace of these striae 
could be detected by either the ophthalmoscope or oblique il- 
limiination. The regaining of transparency by the lenses had 
been perfect. Her vision was now 20/200 with either eye; 
increased to 20/20 by glasses ordered in 1905, Jaeger I. was 
easily read by reading glasses of the previous year. During the 
fifteen years she was under observation vision increased from 
8/200 to 20/200; with correcting glasses from 20/30 to 20/20. 
This latter change occurred during the year in which the 
striae vanished. 

Thus the net result was the yielding of lens striae in both 
lenses to transparency and the gaining of normal vision for dis- 
tance, as well as in reading, by proper glasses. 

Case 2. — ^Mrs. D. C, aged 60, was first seen June 20, 1898, 
for failing vision. She was a widow, fleshy and a chronic suf- 
ferer from so-called rheumatism and intestinal disorder. Vision 
of each eye was 20/200, increased to 20/50 by plus D. 1.50 S.; 
Jaeger I. with plus D. 3.50 S. 

Examination. — Ophthalmoscopic examination showed a dark 
stria quite crossing the right lens almost vertically and seven 
shorter striae extending from the lower and inner border of the 
I'na almost to its center. In the left lens was seen a large 
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stria extending from upper to lower border of the lens slightly 
inclined from the vertical, and six smaller striae beginning at 
the lower and inner border of ^he lens and reaching near the 
center of the leiis. Considerable haziness connected the striae 
with each other and adjacent clear lens. Hough drawings of 
these appearances were made on the record, in connection with 
the written description. 

Subsequent History. — About twice a year these eyes were 
restudied and descriptions and drawings made of the lens ap- 
pearances. These show a general diminution of the striae and 
associated opacity, so that on March 4, 1907, there was no 
trace of the long stria in the left lens, and only the extreme 
lower end of one of the shorter ones could be seen by turning 
the eye downward and inward. In the right lens one long 
stria had entirely disappeared, and another all but a trace; of 
the thirteen smaller striae only the lower extremities of three 
remained, ten having entirely disappeared. On same date 
V. O. D. with glasses was 20/40 plus one and Jaeger No. 1; 
V. O. S. with glasses was 20/30 and Jaeger 1. 

Though this patient was kept under conditions fav- 
oring the nutrition of the lens, there was no expecta- 
tion of securing more than a retardation of the growth 
of the lens opacity. Hence the evidence that the striae 
actually had changed into clear lens was a surprise. 
Especially startling was the disappearance of the large 
stria in the left lens during the first year. The other 
changes' were less rapid. 

Case 3.— Mrs. L. N., aged 65, on Oct. 20, 1903, sought re- 
lief from failing vision. She was a widow, slender, of nervous 
temperament and long a sufferer from chronic intestinal dis- 
orders. 

Examination. — ^Vision of each eye was 20/100; the right in- 
creased to 20/70 plus D. 1.00 S.; the left to 20/30 by plus 
D. 1.50 S. She could read Jaeger I. right with plus D. 
4.00 S.; left with plus D. 4.50 S. The right lens showed six 
long striae reaching from the lower and outer border much 
beyond the center of the pupil. Numerous other short striae 
filled much of the space between the longer striae, and shading 
all was a diffuse haziness. The left lens exhibited four striae 
extending from the outer and lower border to near the center 
of the lens, adjacent to which were numerous mimifp dots and 
diffuse opacity. 

Subsequent History. — She was restudied two or three times 
yearly, and the conditions of improved lens nutrition were 
adjusted wnth care. On Jan. 4, 1907, at the end of a little 
more than three years, her condition was: Vision right eye, 
20/200; with glass, 20/100. Vision left eye, 20/100, increased 
to 20/20 and Jaeger I. with glasses. In the right Ifens two of 
the six striae had vanished, but the other four had increased, 
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as also the irregular dots and diffuse opacity. In the left 
lens the four striae had disappeared, except the lower third 
of one stria, which was only to be seen with difficulty; the 
diffuse opacity and dots had vanished, leaving practically a 
clear lens. 

Remarks. — ^Thus the net results of three years was an in- 
crease in the opacity in the right lens, but practical clearing 
of the left. 

Case 4.— On July 24, 1906, Mrs. M. A. C, aged 68, sought 
relief from failing sight. She was a widow, stout and sub- 
ject to rheumatism and intestinal infections. About three 
months before consulting me she had noted difficulty in see- 
ing, and a couple of days previous a curving of straight lines 
with the right eye. 

Examination. — ^Vision of right eye was 2d/200, increased to 
!20/70 by plus D. 1.00 C, axis ninety degrees and plus D. 
0.75 S. Vision of left eye was 20/50, increased to 20/40 with 
plus B. 0.75 C, axis sixty degrees and minus half a diopter 
sphere. Plus three and one-half diopter sphere added to the 
cylinders in the right eye gave vision Jaeger 6; in left Jaeger 
1. A recent chorioiditis was noted in the right fundus. The 
right lens exhibited seven small stris reaching from the lens 
border below to near the center, and three from above. In 
the left lens were two small strise from the lower border of the 
lens to near the center. About the striae in each lens were a 
few dots and a considerable diffuse opacity. A drawing of these 
was added to the word description. 

Dec. 11, 1906: The vision of the right eye was 20/40 and 
left 20/30 without glasses. The right fundus lesion was less 
troublesome. The striae in the right lens were diminished 
more than two-thirds; in the left more than three-fourths. 

Net result of about four months was: Striae in right lens 
diminished two-thirds; in left, three-fourths. 

Case 5.— On Oct. 17, 1906, Mrs. S. E. M., aged 57, Elmira, 
N. Y., sought relief from failing vision. She was a widow, 
large, fleshy, and long a sufferer from intestinal disorders. 

Examination. — ^Vision of each eye was 20/70, increased to 
20/50 by correcting glasses for a slight hyperopic astigmatism, 
with the rule. The right lens presented a long stria, crossing 
it vertically, with adjacent cloudiness. The left lens showed 
a stria crossing it with the top slightly inclined to the left; 
both striae were shaded by considerable cloudiness. 

Subsequent History. — On Nov. 29, 1906, a little more than a 
month after the first visit, vision of each eye was 20/30 minus 
two letters without glasses; 20/30 plus three, with correcting 
cylinders in right eye one and one-quarter, against the rule. left 
eye, three-quarter diopter with the rule. A comparison of the 
diagrams made on the two dates showed that the stria of the 
right lens had disappeared, and in the left greatly diminished. 

Case 6.— On Feb. 26, 1907, Mrs. S. M., a widow, aged 58, 
sought relief from distress on using her eyes. 



66 

Examination. — ^V. R. E. was 20/70 and was not materially 
increased by correcting the mixed astigmatism. V. L. E. was 
20/50, increased to 20/40 by correcting the mixed astigma-. 
tism. With each eye she was able to read only Jaeger 14; with 
correction of refraction she could only read Jaeger 4. A 
careful study of the lenses, by oblique illumination and the 
ophthalmoscope showed in the right lens an opacity from 
below upward to the center of the lens, containing five large 
striffi and between them five smaller stris. In the left lens 
were one large stria and four smaller ones. 

Subsequent History. — ^Diagrams and descripti6ns were made 
of these, and on March 14 new observations showed that the 
following changes had taken place: 

Right lens had lost four large strise and three small ones, 
the remaining ones being far less pronounced. The left lens 
showed that two of the smaller strise had vanished. Vision 
of R. E. had changed from 20/70 to 20/30; vision of left eye 
from 20/50 to 20/30 plus four letters; right eye Jaeger 2, and 
left eye Jaeger 1 with corrected refraction. 

Case 7. — On April 23, 1877, H. R., Jackson, Mich., aged 
45, was referred to me by the late Dr. J. A. Brown, for blind- 
ness. He was large and fleshy, had always been a voracious 
eater, and took little exercise. About a month before coming 
to me his physician had detected diabetes, and shortly there- 
after the patient's sight failed rapidly, until he was only able 
to distinguish light from darkness. There was no red reflex, 
only a bluish gray lens to be seen by either oblique illumina- 
tion or the ophthalmoscope. His physician said that the lenses 
were markedly striated when flrst observed. 

After three months' treatment a second examination showed 
a perfectly clear lens in each eye, with normal fundus. His 
physician afterward told me that he faithfully followed direc- 
tions and retained perfect sight until his death a few years 
later from pneumonia. 

Thus in six cases of striated incipient cataract five 
lenses became quite transparent, one lens lost seven 
striae, one lens lost two strise, one lens retained a traxje 
of a stria, in two lenses the striae had diminished two- 
thirds, one lens became slightly opaque, and one more 
opaque. In the diabetic case both lenses became trans- 
parent and remained so till the patient's death. 

In all cases the lens opacity was in its earlier stage, 
and so more was to be hoped from a radical change of 
its nutritive conditions. The patients were tractable 
and both able and willing to adjust themselves to pre- 
scribed conditions. 

As these observations were out of the ordinary, on 
Dec. 19, 1906, a letter of inquiry was sent to a number 
of ophthalmic surgeons asking if thej^ had seen ^^the 
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opacity of incipient cataract regain transparency/^ at- 
tention being directed to the presence of striae in the 
opacity. To this were received fifty-five negative an- 
swers; fifty-seven negative with comments, and thirty- 
four aflSimative replies. 

The replies are given in three groups: 

First. Those reporting cases of opacity with opaque 
striae in lenses that regained transparency, in whole or 
part. 

Second. Those reporting cases of opacity of the lens 
in which the lens regained transparency — striae not 
being mentioned. 

Third. Those reporting cases of partial restoration 
of lens transparency. 

It is regretted that lack of space forbids giving the 
verbatim answer of feach correspondent, as such an- 
swers form a suggestive photograph of ophthalmologic 
thought on this question: 

CASES OP INCIPIENT CATARACT WITH STRI^ THAT RETAINED 
TRANSPABENCT. 

Charles A. Oliver, Philadelphia, three cases. 

Georoe F. Sxjker, Chicago, two cases. 

J. Elliot Colburn, Chicago, seven cases. 

H. V. WttRDEMANN, Milwaukee, Wis., three cases (two en- 
tirely, one partially). 

As samples of the group, the following are given in the 
writers' own language: 

J. W. Wright, Columbus, Ohio, says: "I have seen one case 
of incipient cataract regain transparency. In 1886 I examined 
the right eye of Mr. W., aged 74, for defective vision, and 
found a well-nuirked median cataract (incipient) with striae 
also well marked, branching out in different directions. In 
about two years I again saw the patient when the lens had 
again regained transparency, and there was not the very least 
indication with a minute ophthalmoscopic examination that 
the lens had in any manner ever been affected. No treatment 
had been used." 

(Gr. Oram Ring, Philadelphia, says: "As regards the disap- 
pearance of the stris of incipient cataract, I have only seen 
one case in which I could positively demonstrate an absolute 
disappearance of all the opacity. This case was seen about ten 
years ago and occurred in a lady about 40 years of age, who 
had a pronounced neuroretinitis, the summit of each disc being 
swollen to about 6. D. The vision sank from practically nor- 
mal to the mere ability to count fingers at a few inches from 
the eyes. . . . Dr. W. F. Norris . . . saw the case 
in consultation with me. In expressing his opinion regarding 
the prognosis. Dr. Norris referred to several incipient striae 
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in the left lens and gave a questionable prognosis. Under 
specific medication — unguentum hydrargyri — followed by a long 
course of potassium iodid — ^the vision rose to 20/20 in O. D., 
and 20/25 in O. S. The case has remained under my care at 
certain intervals since that time. The vision has remained 
practically normal and the lens entirely transparent." 

W. H. WiLMEE, Washington, D. C, says that he has seen 
one lens opacity give way to transparency. "Patient 51 years; 
good health; seen Nov. 3, 1904; had noticed dimness of vision 
in left eye three or four weeks previous to visit. Right eye 
vision with corrected refraction 20/20; left eye vision with 
corrected refraction 20/30. Lenticular opacities reached nearly 
to center of pupils from the lower and inner segment of each 
lens. Fundi and media normal. No treatment other than 
correction of refraction. May 31, 1905, vision normal in each 
eye; striae in right lens unchanged; that in left can not be 
seen." 

The following have been taken from medical journals: 

AUGIEEAS: Ophth, Review, Vol xxiv, p. 50, abs. from UOpth, 
Provincial, one case. 

Adolph Alt: Amer. Jour. Opth., Vol. xxiii, p. 297, one case. 

J. EiJJOT CoLBUBN: The Jouiinal A. M. A., June 4, 1887, 
three cases. 

Total: Ten observers report twenty-three cases. 

CASES OF LENS OPACITY IN INCIPIENT CATARACT, REGAINING 
TRANSPARENCY STRIDE NOT BEING NOTED. 

Charles S. Bull, New York, from twenty-five to thirty 
cases. 

Frances Dickinson, Chicago, one case. 

Mark Stevenson, Akron, Ohio, about five cases. 

S. O. RicHEY, Washington, D. C, two cases detailed and a 
number of others mentioned. 

F. P. Capron, Providence, R. I., four cases. 

Frank C. Todd, Minneapolis, "more than one case." 

John Chase, Denver, one case. 

L. E. Maire, Detroit, one case. 

H. Bert Ellis, Los Angeles, Cal., three cases. 

H. B. Chandler, Boston, "several cases." 

A. E. Prince, Springfield, 111., one case. 

A. D. McCoNACHiE, Baltimore, two cases. 

C. M. Culver, Albany, N. Y., three cases. 

S. G. Dalbany, Louisville, Ky., "a few cases." 

W. H. Snyder, Toledo, Ohio, "many cases." 

Ira J. Dunn, Erie, Pa., two cases. 

Hiram Woods, Baltimore, "several cases." 

W. J. Park, Harrisburg, Pa., "have seen lenticular opacities 
disappear." 

W. L. Dayton, Lincoln, Neb., one case. 

C. W. Hawley, Chicago, one case. 

The following are taken from medical journals: 

J. Seegan, two cases, and T. Tannahill, one case; both re- 
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ported by £. Nettleship, Trans. Ophth. Soc. of United Kingdom, 
Vol. V. 

E. Kalish: Med. Record, March 29 and Dec. 20, 1890, five 
cases. 

XiCATi: Ophth. Ret\y Vol. xviii, from Berlin klin. Wochschr., 
Oct. 31, 1898, one case. 

L. DE Weckeb: Amer. Jour. Ophth. , Vol. xxii, p. 204, one 
ease. 

Adolph Alt: Amer. Jour. Ophth.y Vol. xxiii, p. 296, one case. 

Tatham Thompson: Royal Lond. Hosp. Reports, December, 
1890, one case. 

Total: Twenty-six observers report about eighty-four cases. 

CASES OF PARTIAL RESTORATION OF LENS TBANSPARENCT IN IN- 
CIPIENT CATARACT. 

Lewis S. Dixon, Boston, five cases. 

C. H. Beard, Chicago, two or three cases. 

A. J. Irwin, Los Angeles, Cal., one case. 
P. Jordan, San Jos6, Cal., one case. 

L. L. Alleman, Brooklyn, five cases. 
C. F. Clark, Columbus, Ohio, one case. 
E. E. Holt, Portland, Maine, ''a few cases." 
W. E. Brigos, Sacramento, Cal., two cases. 
S. C. Ayres, Cincinnati, two cases. 
David Webster, New York, two cases. 

B. F. Fryer, Kansas City, Mo., one case. 
Dr. Ryerson, Toronto, Canada, one case. 

H. Harland, Baltimore, "have seen cases fluctuate in both 
lens opacity and vision." 

T. C. Hood, Indianapolis, four cases 

Total: Fourteen observers report thirty-three cases. 

SUMMARY OF OBSERVATIONS. 

Ten. observers report twenty-three cases in which they 
have seen striae of incipient cataract disappear from one 
or both lenses, taking with them the diffuse opacity. 

Twenty-six observers report about eighty-four cases 
in whic'h they have seen the diffuse opacity of the lens 
in incipient cataract regain transparency — no mention 
being made of striae. 

Fourteen observers report thirt^'-three cases of inxjip- 
ient cataract regaining partial transparency. 

Thus, including my cases, fifty-one observers report 
about one hundred and forty-seven cases, in which the 
opacity of incipient cataract has regained transparency 
in whole or in part. 

After eliminating all indefiniteness from some of the 
reports enough remains to show that "opaque striae with 



70 

or without adjao^it lens opacity have been seen to fade 
into clear lens substance.'^ 

All ophthalmologists grant that the phenomenon is 
rare; all agree that it is most frequent at the earliest 
stage of development. 

In most cases the transformation of lens opacity into 
clear substance was quite 'Unexpected ;^^ like Topsy in 
Uncle Tom^s Cabin, "it just grow'd/' 

The demonstracted fact of regained transparency of 
the lens institutes the inquiry : How was the thing done ? 
It also suggests the obligation of making a closer study 
of the conditions under which cataract develops. 

103 Cass Street. 



CONCERNING LOSS OF VITREOUS HUMOR IN 

THE OPERATION FOR EXTRACTION 
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ITS IMMEDIATE AND REMOTE EFFECT.* 



J. MORRISON RAY, M.D. 
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There seems to be great diversity of opinion among 
operators as to the exact consequences of loss of vitreous 
humor occurring as a complication in the operation for 
extraction of cataract. A general idea exists that it is 
an incident that they would rather not see occur, but 
that it has but little effect on the result of the operation. 
It has appeared to me that experience should give us 
more definite knowledge on this subject, and that we 
should know with exactness how much it militates 
against the final result. 

Being a more complicated structure than the aqueous, 
loss of vitreous makes more demands on the reparative 
powers of the eye than does loss of the aqueous fluid. 
When once it has escaped, the replaced humor never 
takes on the histologic make-up of the normal structure. 
A new fluid secreted from the same source as the aqueous 
and with practically the same chemical make-up may 
fill out the space occupied by the lost vitreous, but the 
fibrillary network of the vitreous is never regenerated 
when lost. 

Haemers found that an attempt was made to form a 
new structure which seemed to arise from the support- 
ing tissues of the retina. If this be true, it is e^sy to. s^e 
why detachments of the retina are so common as one 
of the later sequelaB to loss of vitreous. 

♦ This paper has been accepted by the executive committee of the 
Section on Ophthalmology of the American M^lcal Association, to 
be presented before the Section at the Atlantic City Session, June 
4-7, 1907. Publication rights reserved by the American Medical 
Association. < i ' 
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There existed among the older writers a wholesome 
fear of loss of the vitreous humor, and as a result of this 
accident operations for extraction of cataract were de- 
cried. 

Mackenzie stated that the operation for extraction ex- 
poses the eye to loss of a large quantity of the vitreous 
humor and consequently to great danger of destruction 
of the organ. 

Since the time of Mackenzie the introduction of the 
antiseptic treatment of wounds, and from this the evo- 
lution of modem aseptic technic has materially changed 
the prognosis. We find the Pagenstechers, the early 
champions of the operations for removal of the lens in 
its capsule, affirming that loss of vitreous has no con- 
cern so long as strict asepsis prevents a primary infec- 
tion, and that cases in which the vitreous contains float- 
ing particles sooner or later clear, the larger the amount 
of vitreous lost the more rapid their disappearance. 

Of material . importance in considering the dangers 
from this complication is the stage of the opertaion at 
which the loss takes place. It may occur immediately 
after the completion of the corneal section, it may take 
place simultaneously with the escape of the lens or after 
the lens has been extruded. If it occurs immediately 
after the completion of the corneal incision it is evi- 
dence of the presence of degenerative changes in the eye 
resulting in the vitreous becoming fluid or the zonule 
being weak. If it occur during delivery of the lens or 
afterward, it results either from the character of the 
operation, the unruliness of the patient or the lack of 
proper technical skill on the part of the operator, the 
amount lost varying under these circumstances. 

Beer has asserted that at least one-third of the vit- 
reous must be lost before it will aifect the result un- 
favorably. When it escapes before the lens is expelled 
the greatest danger is that the lens will drop backward 
into the remaining fluid and efforts at its removal cause 
a greater escape, and thus the possibility of failure to 
extract the lens ; yet Arlt affirms that, the vitreous being 
fluid, a better prognosis can be expected than when it is 
of normal consistency, because in the latter condition it 
is more apt to remain between the lips of the wound and 
thus prevent proper approximation. 

The character of the operation to a very large extent 
materially influences the occurrence of vitreous loss as a 
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complication. If the corneal section is too small the 
pressure necessary for extrusion of the lens may cause 
escape of vitreous. If the section is too far back it re- 
moves the support of the strip of sclera supporting the 
suspensory ligament and thus favors rupture. 

If the lens is removed in its capsule the danger is far 
greater than from any other method of extraction. 

Pagenstecher, in his operation, lost vitreous in from 
50 to 60 per cent, of the cases; Oxley lost it in 30 per 
cent, of cases, and Drake-Brockman in 28.67 per cent. 
Major H. Smith lost vitreous in 8.2 per cent, in a total 
of 1,651 cases, and more recently only 6.8 per cent, in 
2,616 operations in one year. 

In my experience, one of the most frequent causes for 
loss of vitreous is an improperly fitting speculum. If 
the upper arm of the speculum does not stand well out 
from the eye the slightest amount of orbicular spasm 
will force it against the sclera and rupture of the hyaloid 
with escape of the vitreous will ensue. This generally 
takes place while removing cortical material or making 
the toilet of the wound. For this reason I am in favor 
of removing the speculum as soon as the lens escapes and 
resorting to the use of the lid elevator for subsequent 
manipulations. 

In a collection of several thousand cases, including 
those reported by Marshall, Herbert, Collins and others, 
I found the loss of vitreous in cases in which the cap- 
sule was divided, or the anterior layer removed by for- 
ceps, was 4.5 per cent. Being of the opinion, from 
personal observation and experience, that loss of vit- 
reous added largely to our percentage of failures, I asked 
a number of operators of recognized experience as to 
their personal observations, requesting answers to the 
following questions : 

1. Does loss of vitreous at the time of the extraction 
increase the danger of primary infection ? 

2. Does it increase the danger of iridocyclitis during 
the stage of healing? 

3. Does it tend to produce secondary degenerative 
changes in the eye after a few months or years ? 

Some of the replies are as follows : 

In answer to the first question : 

Dr. Knapp stated that he does not think that a small loss 
signifies that there is danger, but as the vitreous is a good pab- 
ulum for microbes, the danger of infection must be increased 
by the loss. 
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Dr. a. W. Calhoun does not think that loss, if slight, mate- 
rially increases the danger. He has rarely seen infection which 
could be attributed to such an accident. 

Db. David Webster is not sure that it increases the primary 
danger. 

Dr. D. W. Greene, Dayton, Ohio, is of the opinion that 
primary loss adds to the danger of infection because the 
vitreous is probably the best culture medium in the body. 

Dr. D. B. St. John Roosa thinks that loss adds to the dan- 
gers of infection. 

In answer to the second question: 

Dr. Knapp thinks that it does. 

Dr. Calhoun, in his experience does not think that it adds a 
danger in the healing stage. 

Dr. Webster believes that it adds to the danger at this time. 

Dr. Greene thinks that it does add to danger during healing, 
through prolapse and entanglement of the iris. 

Dr. D. B, St. John Roosa thinks that it adds to danger from 
this cause. 

In answer to the third question: 

Dr. Knapp thinks that degenerative changes continue for 
months or ev^n years in. certain cases. Infection often flares up 
and becomes alternately better and worse, finally terminating 
in softening of the globe. 

Dr. Calhoun does not think that slight loss has much effect 
on the future of the eye, but profuse loss is dangerous at all 
times. 

Dr. Webster thinks that beyond doubt it tends to degenera- 
tive changes, especially detachment of the retina. 

Dr. Greene thinks that the later dangers are from detach- 
ment of the retina and hemorrhages, especially in cases of 
advanced arteriosclerosis. 

Dr. D. B. St. John Roosa thinks that it produces later de- 
generative changes. He says : "I gave up trying to remove the 
lens with its capsule on account of loss of vitreous, which I 
came to regard as a serious accident." 

The amount of vitreous lost at the time of the opera- 
tion is a difficult thing to estimate properly. Herbert 
says that both the frequency and quantity of loss of vit- 
reous are apt to be a little underestimated, especially in 
operations in which the capsule is removed. 

The normal amount pi:esent is estimated at from six 
to eight grams by weight. When the hyaloid is once im- 
paired and the vitreous begins to escape any muscular 
contraction or movement of the eye increases the amount. 
Even after the lips of the wound have, been cleaned and 
the eye bandaged we have no assurance but what more 
will escape or protrude into the wound. 

In regard to the danger in primary loss, most opera- 
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tors join in the statement that the vitreous is a per- 
fect culture medium for organisms. Fuchs remarks 
that it is a natural cultivation gelatin in which micro- 
organisms thrive most luxuriantly, yet experience shows 
that the primary loss from infection so much feared by 
Mackenzie is not so great as would be expected, a most 
forcible illustration of the value of asepsis in this opera- 
toin. Major Smithy in 2,616 operations, lost vitreous in 
160 cases. Nine eyes were destroyed by primary infec- 
tion, among which were included three in which vitreous 
escaped, showing an increased danger of primary infec- 
tion in these cases. The relative danger being about one 
to four hundred in uncomplicated cases and one to fifty 
in those in which vitreous was expelled. 

In a personal experience of two hundred extractions 
three eyes were lost by primary infection. In one case 
a large quantity of vitreous was lost and the conjunctiva 
was cicatricial from an old trachoma. In another the 
vitreous prolapsed into the wound and by preventing 
proper approximation opened up an avenue for infection. 

My observation of the later results shows in every case 
examined in which vitreous was lost changes that seri- 
ously interfered with the maintenance of useful sight. 
Without exception, I find the vitreous to contain float- 
ing particles or opaque shreds attached at one end and 
moving about with every motion of the eye when viewed 
with the ophthalmoscope at the time of the discharge 
of the patient. It has been impossible to follow all the 
patients for a long time, but in those who have been 
Tinder observation for years the vitreous contains masses 
or shreds of opaque material, and repeated examinations 
show that these are not absorbed. So long as such a con- 
dition exists the danger from degenerative changes ex- 
citing an infection or retinal detachment is present. A 
few cases recently under my observation will illustrate 
the changes that are more apt to occur. 

Case 1. — A man, aged 70, lost an eye following an extrac- 
tion in another city. I did a preliminary iridectomy, hoping 
to add to the chance of recovery for the second eye. At the 
extraction four weeks later he behaved badly and squeezed the 
eye, losing about one-third of the vitreous, the eye partially 
collapsed. In order to get the wound to approximate properly, 
I injected a small quantity of normal saline. The wound 
healed and beyond a deep ciliary injection that persisted the 
eye looked well. Photophobia lasted for four weeks, at the 
end of which time the ophthalmoscope showed a very cloudy 
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vitreous with a faint fundus reflex. At the end of six weeks 
vision was counting fingers, but the ciliary injection persisted, 
the iris began to become discolored and an exudate slowly- 
formed in the large distorted pupil. At the end of three 
months the eye began to shrink and vision was lost. 

Case 2. — ^In a patient now under observation the eye re- 
covered from the operation with as little reaction as occurs 
in uncomplicated cases and vision of 20/100 was obtained, yet 
the ophthalmoscope showed a number of long shreds floating 
about. Six months afterward, the retina became detached and 
an iridocyclitis caused softening and degeneration of the eye. 

Another complication that has come nnder my ob- 
servation was the leaving of a quantity of soft lens ma- 
terial in the capsule as a result of loss of vitreous. The 
eye healed slowly and six weeks later, in attempting to 
divide the secondary obstruction in the pnpil, a retinal 
detachment was produced. 

It would seem that a careful review of the subject 
leads to the following conclusions: 

1. Loss of vitreous at the time of an extraction adds 
to the danger of primary infection, this danger being 
irrespective of the quantity of vitreous lost, but depend- 
ing largely on the care used in the preparation of the 
field of operation. 

2. The danger of iridocyclitis during the stage of 
healing is materially increased by loss of vitreous. The 
increased activity in the blood vessels and lymphatics 
during the repair of the traumatism necessary to the 
operation for cataract being overtaxed excites changes in 
the iris and ciliary body that end in a hyalitis, with clos- 
ing of the pupillary space and anterior phthisis. 

3. When vitreous is once lost the material taking its 
place is probablv aqueous, the framework is never re- 
formed and the vitreous becomes fluid throughout. 
Floating particles increase in amount as time goes by,, 
fibrillar}^ bands are thrown out from the retina to take 
the place of the reticulum of the vitreous. These bands 
contract, causing minus tension and retinal detachments, 
followed by the characteristic square atrophied eye due 
to the action of the recti muscles on the softened globe. 
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It has long been admitted that flat yeast cells may be 
recognized as tHe cause of disease elsewhere in the living 
body. In 1900 Stoewar and Lnndsgaard reported find- 
ing yeast c^lls in corneal abscesses. The following case, 
with its bacteriologic findings, is submitted in the hope 
that others may be stimulated to make similar observa- 
tions. 

Patient. — On Oct. 8, 1906, Mr. J. R. S. was referred to I>r. 
Keiper by Dr. C. B. Kern, because of ulceration of the right 
cornea. He was an employs of a company which makes box 
b6ard out of straw. 

Exwmination. — Examination showed a spot of ulceration on 
the right cornea in the upper outer quadrant, of about 2 mm. 
diameter and circular in outline. The spot was white and raised 
slightly above the corneal surface. Its duration was one week. 
The iris was inflamed, the cornea liazy and the vision reduced 
to 20/c. 

Bacteriologic. Examination, — ^The ulceration was scraped with 
a sterile platinum loop, and the exudate transferred carefully 
and immediately to a culture tube of LoeflBer*s blood serum and 
incubated. At the end of two days, a sufficient growth being 
manifest, it was examined by Dr. A. E. Allder, the associate 
of Dr. Keiper, and by Dr. Keiper himself. Several slides were 
prepared, methylene blue being the stain used. These all showed 
some rather large cells, resembling yeast cells, together with 

♦ This paper has been accepted by the executive committee of the 
Section on Ophthalmology of the American Medical Association, to 
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what appeared to be micrococci and diplococci. The culture was 
also examined in the hanging drop. 

Treatment, — ^This consisted in scraping out the whitish mass 
which revealed a deep ulcer of the cornea. In the depths of 
this calomel was applied daily until healing took place. At 
home the patient instilled a 1 per cent, solution of atropin 
every three hours and every hour bathed the eye in water as 
hot as the back of the hand would stand, using the eyeglass. 
In ten days the ulcer had healed, leaving a scar. 

The culture was submitted to Professot Severance 
Burrage, of Purdue XTniversity, who, with his advanced 
class in bacteriology, since has been diligent in trying 
to determine and to identify the organisms present, and 
he submits the following report : 

PBELIMINABT NOTES ON MIGBO-OBGANISMS FROM ABSCESS IN 
COBNEA. 

A culture made in blood serum directly from the abscess in 
the cornea gave evidence of the presence of at least three dif- 
ferent species of organisms, one giving a pinkish, another of 
yellowish, and a third of a whitish transparent growth. A 
microscopic examination of a stained preparation from this 
culture showed also at least three kinds of organisms. One 
was a micrococcus, another a diplococcus, and a third round 
cells, sufficiently large to cause one to suspect them to be yeast 
cells. Subsequent investigation proved this to be the case. 

Description of Forma, — (1) The yellowish growth, when 
separated turned out to be a sarcina, in all probability 8ajrcina 
lutea, showing many of the characteristics of that organism. ( 2 ) 
The pink form was a small bacillus, non-motile, non-liquifying, 
and producing the pink color only after eight or ten days. 
This bacillus has rounded ends and measures about 1.5 microns 
in length and .65 microns in width. No spore formation was 
observed. I have been unable to identify this organism, up to 
this time. ( 3 ) A diplococcus producing a white growth on cul- 
ture was also separated. The coccus varied from 1 to 1.5 mi- 
crons in diameter, was distinctly aerobic and did not liquify 
gelatin. It produced a white growth on potato. (4) The 
yeast gave the greatest difficulty in separating into pure cul- 
ture. The cells varied greatly in size, so much so in almost 
every case as to make one doubt the purity of the cultures. 
The measurements showed variations from 2.5 to 6 mi- 
crons in the normal shapes, and many of the elongated forms 
measured as much as 15 microns in length. From its mi- 
croscopic as well as other characteristics, it is without doubt 
some form of blastomycetes. 

Inoculation Experiments, — ^A number of inoculations on the 
eyes of guinea-pigs were carried out, and in every case in which 
a culture containing the blastomycetes was used, whether in 
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mixed or pure cultures, there was evidence of ulceration in the 
cornea of the eye inoculated. The evidence of such ulceration 
was determined first by the use of the fluorescin test, and 
second by the formation of cicatricial tissue evident to the 
naked eye. Thus far none of the blastomycetes has been sepa- 
rated from any of the inoculated eyes, but the experiments 
are still in progress, with the prospect of interesting results. 

It is hoped that at the annual session of the American 
Medical Association, in June, we shall be able to submit 
the final results, together with photomicrographs of the 
organism, both separate and in the corneal tissue. 



LIGATION OP THE COMMON CABTIOD AK- 
TERY FOR MALIGNANT RECURRENT HEM- 
ORRHAGE OP THE VITREOUS.* 



GEORGE S. DERBY, M.D. 

Ophthalmic Surgeon, Carney Hospital. 

BOSTON. 



The object of this communication is to bring before 
this Section the subject of ligation of the carotid for the 
relief of a disease other than the vascular tumors of the 
orbit and lid in which this procedure is commonly em- 
ployed. I refer to the rather infrequent cases of ma- 
lignant, recurring vitreous hemorrhage. 

The following example came under my observation a 
little over a year ago : 

PcUient. — B.' K., 51, a healthy married woman of German 
birth. 

History. — On the morning of Jan. 18, 1906, the patient 
noticed that the vision of her left eye was somewhat blurred. 
On the following day she applied for treatment at the Carney 
Hospital. Her family and previous history were negative. 
There was no evidence of hemophilia or of syphilis. There had 
never, to her knowledge, been any disease in her family and, as 
far as she knew, her eyes had always been normal. She had 
given birth to seven healthy children and her menses, always 
normal in character, had ceased four years previously. 

Examination. — For the sake of brevity I will say here that 
several physical examinations made by members of the medical 
staff, at this time and during the succeeding year, were all 
absolutely negative. The heart and kidneys appeared entirely 
normal and there was no evidence of vascular disease. The 
blood pressure (Riva-Rocci) equalled 145 mm. The blood 
contained 5,568,000 red cells, 9,600 white, and 85 per cent, of 
hemoglobin. The patient was a stolid, well nourished woman 
with a good appetite and digestion. 

. ■ > 
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OctUiir Examination, — The left eye was white, cornea, iris 
and lens normal, the pupil slightly dilated. The vitreous con- 
tained numerous small and large floating opacities. Situated 
about in the optic axis and best seen with a plus 12 glass was 
a peculiar membranous looking structure roughly square in out- 
line, and suggesting an inverted pyramid in shape' '('base for- 
ward) rather than a flat septum. In color it was white, with 
irregular areas of black pigment along its border^;, and on its 
surface were large splashes of fresh blood. Along the lower 
temporal border was a small hemorrhage extending into the 
vitreous. The retina and nerve head could not be seen. Vision : 
Counts fingers at one foot. Examination of the right eye 
showed a similar but somewhat smaller structure, situated in 
the same relative position and connected with the disc by a 
fine strand of grayish tissue. No vascularization could be 
made out. The vitreous was clear, and except for this structure 
nothing abnormal could be seen in any part of the eye. V. O. D. 
= 6/12 — , not improved by glasses. Increasing doses of mer- 
cury and iodid were prescribed, but seemed to have no lasting 
effect on the process. There was an occasional slight improve- 
ment and theii would come a sudden diminution in vision 
caused by fresh hemorrhage on the membrane and increased 
clouding in the vitreous. By June the vision was reduced to 
the perception and localization of light, and the red reflex had 
entirely disappeared. On October 12 the patient again came to 
the clinic saying that two days previously the sight of the 
right eye had suddenly failed. Examination showed vitreous 
hemorrhage and large splashes of blood on the membrane. 
Vision := 3/60. The retina could barely be distinguished. 
Barring a greenish tinge to the iris the state of the right eye 
had not changed. She was taken into, the hospital for ob- 
servation and treatment. The course of the disease did not 
differ from that in the other eye. Under large doses of iodid 
and mercury the vision occasionally showed slight improvement 
only to fall off again from a fresh hemorrhage, which in each 
instance appeared to come from the membranous structure. 
Mercury and iodid gave place to lactate of calcium and large 
doses of gelatin,^ and later to other drugs, over a period of 
"three months. There was a steady loss of vision down to count- 
ing fingers at one foot, and it became increasingly evident that 
•complete blindness would ensue were not energetic measures 
taken. Meanwhile, there was no sign of returning vision in the 
left eye. 

Operation. — Remembering that in two somewhat similar 
cases, one reported by Mayweg* and one by Axenfeld,' ligation 

1. We were unable at this lime to estimate the coagulation 
power of the blood and treated her empirically on the assumption 
that It was retarded. 

2. Bericht d. Ophth. Gcfsellschaft zu Heidelberg, 1889, 92. 

3. Oberrhein, Aerzt., July 6, 1905 ;Manch. Med. Woehschr., 
1905, Hi. 
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of the common carotid had apparently checked the disease, I 
explained to the patient the dangers of such an operation and 
the Hincertainty of the result, and on the other hand the prob- 
ability of blindness under medical treatment alone. Her good 
health and absence of all signs of vascular changes were in her 
favor. She chose to take the risk, and on December 10, the 
right common carotid was ligated by Dr. H. H. Germain under 
ether anesthesia. At this time the vision equalled counting 
fingers at one foot. The patient made an uncomplicated re- 
covery from the operation save for a slight rise in temperature. 
She was kept in bed for two weeks. 

Postoperative History. — ^December 11: V. O. D., counts 
fingers at five, feet. 

December 12: V. O. D., counts fingers at fifteen feet. With 
the ophthalmoscope the red reflex was perceptibly brighter. 

December 14: V. O. D., counts fingers at twenty feet. 

December 17 : V. O. D. = 6/30. It was possible to distin- 
guish the retina with both the indirect and the direct methods. 
The vitreous had cleared up markedly and the membrane was 
clearly visible. No fresh hemorrhage could be seen. 

December 27: Patient discharged from hispital. Vision = 
6/30-1- . There were no fresh hemorrhages and the vitreous 
was clearly slowly. 

To our great disappointment, two days later there was a 
sudden diminution of sight and examination showed the mem- 
branous structure to be almost covered with fresh blood and the 
vitreous very cloudy. V. 0. D., counts fingers at one, foot. The 
attack came on spontaneously and did not follow exertion or ex- 
citement. Since that time the course of the disease has been 
about the same as before the operation and the vision on March 
8 was limited to hand movements directly in front of the eye. 
The red reflex has almost entirely disappeared, but it is still 
possible to see the membrane faintly and to note that it is cov- 
ered with blood. 

PREVIOUS CASES. 

Mayweg,^ at the twentieth meeting of the Heidelberg 
Society, reported the following case: 

Case 1. — A 17-year-old peasant had lost the sight of his left 
eye from repeated vitreous hemorrhages, although under cap- 
able treatment. Three years after the left eye first became in- 
volved, a similar process affected the right, and recurred four 
times. At the fifth attack he came to Mayweg, who found ex- 
tensive hemorrhage into the vitreous and vision reduced to 
20/200. There was no evidence of organic disease. In spite of 
energetic treatment there were six further recurrences and 
finally, ligature of the carotid was resorted to. This checked 
the process and eighteen months later the vitreous was clear 
and the vision = 20/40. 

Case 2. — Axenfeld* saw a healthy girl, 24 years old, who had 
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lost the sight of her tight eye from persistent vitreous hemor- 
rhages followed by secondary glaucoma. Several years later 
the left eye became affected and the vision reduced to hand 
movements. Ligation of the common carotid controlled the dis- 
ease and three months later there had been no further hemor- 
rhage. The vitreous cleared up very slowly. I have been un- 
able to obtain the later history of this case. 

Before proceeding to consider the operative treatment 
involved there are one or two interesting features of the 
case reported above which deserve, a few words. As to 
the nature of the membranous structures there is an 
element of uncertainty. On the one hand they may 
have beeu the organized remains of vitreous hemorrhage 
which took place at an earlier period in the patient's 
life, and very likely this would have been the assump- 
tion had the patient been seen only after the involve- 
ment of the second eye. It does not appear, however, 
that such was the true nature of the case for the follow- 
ing reasons : The structures resembled each other closely 
and were symmetrically placed. They were situated in 
the line of Cloquet^s canal and, in the right, a fine strand 
of grayish tissue could be seen (before blood obscured 
the vitreous), running . back from the structure to the 
disc. There was no vascularization and absolutely no 
sign of disease in the chorioid or retina (O.D.). It 
seems probable that we have in this case the remains of 
embryonic structures. Vitreous hemorrhages are oc- 
casionally obsen^ed in connection with a persistent hya- 
loid artery, as, for instance, in the case reported by 
Hickman.* Furthermore, it is well recognized that un- 
developed organs form a locus minoris resistentiae. The 
assertion of the patient at her first visit that the sight 
of the right eye had never been more acute favors this 
view. 

It is worthy to note that in this case each hemorrhage 
appeared to take place from the substance of the mem- 
brane. 

The rapid improvement in vision from 1/300 .to 
6/30+ in one w^eek is striking evidence of the tem- 
porary efficiency of tying the carotid in these cases. On 
the other hand, the recurrence, ten days later, shows 
how quickly the circulation can be re-established from 
the collateral supply. That it was the operation which 
caused the improvement is hardly open to question. 

4. Ophthal. Uev., 1902, 85. 



89: 

For a time the patient was treated with lactate of 
calcium and gelatin on the theory that the coagulating 
power of the blood was diminished. As we were unable 
to detennine then whether or. not this was the case, and 
as there was no apparent improvement, this treatment 
was discontinued. Recently through the kindness of 
Dr. F. T. Lord, whom I here wish to thank, an estima- 
tion was made by Wright's method, and it was found 
that coagulation took place in 2 ininutes and 50 sec- 
onds, the normal by this method being 1 minute 45 
seconds to 2 minutes 10 seconds. Thinking that pos- 
sibly the former preparation of calcium may not have 
been efficient, the patient has again been given this drug. 

This method of determining the time of clotting is 
as yet in its infancy, but its great simplicity and avail- 
ability give great promise. Although Wright and his 
assistants have indicated that retarded coagulation may 
be responsible for many and various lesions, there has 
as yet been little confirmatory evidence, still as in this 
case we have no othe.r clue to the etiolog>% and as many 
other similar cases occur in which the causation is like- 
wise obscure, the possibility of retarded coagulation as 
a cause is worthy of consideration in the future. There- 
fore, it would seem to be advisable to ascertain the clot- 
ting time in all such cases, and if it be alow the admin- 
istration of calcium salts is indicated and may prove 
of marked benefit to the patient. 

Whether we are justified, after medical treatment has 
failed, in proposing ligation of the carotid to these pa- 
tients , is the question which more nearly concerns us 
here. Our first consideration may well be the danger 
of the operation. We have a large mass of statistics on 
the subject of carotid ligation and they are somewhat 
complicated, owing to the fact that in pre-anti septic 
days the danger of sepsis and of secondary hemorrhage 
had to be seriously considered, and added very materially 
to the mortality of the operation. Moreover, the disease 
for which the operation is performed has a marked in- 
fluence on the mortality. It would seem fair to assume 
about the same rate of mortality after ligation for the 
cure of vitreous hemorrhage as that after the same opera- 
tion for the relief of pulsating exophthalmos. Keller,^ 
from the Zurich clinic, gives 4 per cent, in 31 cases. 

5. Inaug. Diss. Zurich., see Michel's Jahrs., 1898, 606. 
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Slomann/ fram 95 cases, some of the patients of which 
were operated on in the pre-antiseptic era., gives a mor- 
tality of 10 per cent. Werner^ 10 per cent., Le Fort^ 
12 per cent., Murray® 10 per cent., De Schweinitz^^ 10 
per cent. 

For other diseases the mortality is much greater, as 
would be expected when we take into account the serious 
character of the lesions which call for this operation. 
Keller*^ gives 34-43 per cent., Le Fort^ 43 per cent., 
Murray® 25 per cent. The total results of carotid liga- 
tion as quoted by Barnard and Rugby" are as follows: 
Tillman 31 per cent., Zimmermann 31 per cent., Pilz 
18 per cent., and Friedlander 13 per cent. 

As regards the dangers and complications of the op- 
eration, Erichsen, quoted by Barnard and Rugby,^^ says 
that cerebral symptoms occur early or late in 25 per dent, 
of the cases. The dangers of sepsis and hemorrhage may 
now be disregarded. 

Blindness, from obstruction of the arteria centralis 
retinae, has been noted by Elschnig,^- Siegrist,^^ Gif- 
ford^* and Uhthoff,^^ and has apparently in the majority 
of instances been caused by lodgment in this vessel of a 
fragment detached from the thrombus in the carotid. 
In an event this is an uncommon accident, for in the 
ordinary case closure of the carotid causes but a tem- 
porary disturbance of the retinal circulation. Uhthoif^' 
and Hansell^^ have observed the temporary obliteration 
of the retinal vessels at the moment of ligation. 

Sattler," Wagenmann^® and Silex^® have seen lesions 
of the cornea, which have been referred both to trauma 
and to trophic disturbance. Axenfeld-^ has reported 
homonymous hemianopsia following ligation, and 

6. Doctordiss. Copenhagen, see Michel's .Tahresbericht, 1898. 612. 

7. Inaug. Diss. Tiibingen., seen Michel's Jahresberlcht, 1898, 617. 

8. Rev. de Chir., 1890, May and June. 

9. Ann. of Surg., 1904, 421. 

10. Quoted in Modern Ophthalmology ; Ball, 640. 

11. Ann. of Surg., 1904, 649. 

12. Arch. f. Ophth.. 1893, xxxix, 151. 

13. Ber. d. Ophth. Gesell. z. Heidelberg, 1898, 10. 

14. Ophth. Rec, 1899, 595. 

15. Ber. d. Ophth. Gesell, 1898, 21, 22. 

16. Thk Journal A. M. A., 1905, 536. 

17. Quoted by Siegrist (13). 

18. Quoted by Siegrist (13). 

19. Ber. d. Ophth. Gesell., 1898, 23. 

20. Ber. d. Ophth. Gesell., 1898, 22. 
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Michel^* has seen cataract fallowing thrombosis of the 
carotid. 

In the case of a patient operated on in Boston hemi- 
plegia and death followed carotid ligation and the au- 
topsy showed the absence of the circle of Willis. All 
these complications are, however, of rare occurrence and 
need not be considered here. 

Ha\nng spoken of the dangers and mortality of the 
operation, we must now consider what changes the pa- 
tient has of benefiting by it, and here we have but little 
information to guide us. In pulsating exophthalmos 
we may assume from the statistics 50 to 80 per cent, of 
cures from the operation, but in recurrent vitreous hem- 
orrhage we have only the three cases above on which to 
base an estimate. Mayweg's was successful, Axenf eld's 
successful up to the end of three months (later progress 
unknown), and the case reported here m^bs a failure. 
The two favorable ones occurred in youth, mine in middle 
age.^^ In all three it was done as a last resort. On the 
one hand stands an operation of considerable risk and of 
uncertain value; on the other is almost certain blind- 
ness. In making a decision, the age of the patient and 
the condition of the vascular system are of great imjx)r- 
tance. In my own case no lesions could be found, but 
her age made it possible that they were present. We 
estimated her risk at from 15 to 20 per cent. In all 
cases with healthy vessels and no complications, and 
where the patient has chosen to run the risk after an 
impartial statement of the facts has been given, I be- 
lieve that the operation is justifiable. Naturally this 
refers only to those cases in which the vision of one eye 
has already been lost and in which medical treatment 
offers small hope of saving the second eye. 

21/ Quited by Slegrlst (13). 

22. Pollack (Michel's Jahresberlcht, 1900, 368), has reported a 
case In which the artery was tied In a patient 66 years of age, and 
tlie .second one llgated five years later without accident. 
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The second stage toward the successful completion in 
cataract operations depends, first, on the length and 
character of the corneal incision ; second, on the laxiera- 
tion of the capsule or the removal of the len& within its 
capsule through the opening in the cornea. The impor- 
tance of the amplitude of the incision is so well known 
to all ophthalmic surgeons that, in his symposium. Dr. 
Weeks has undertaken to embellish this part of our sub- 
ject with the care and precision which characterize all 
his writings on ophthalmology. Dr. E. E. Landolt of 
Paris has recently written an historical review of all the 
work done on this subject in a monograph of 130 pages.^ 
So, with Dr. Weeks on this side of the Atlantic and Dr. 
Landolt on the other, the ophthalmic world will be 
made thoroughly conversant with all that can be said 
or written on that delicate incision in the cornea, so 
important to the success of a cataract operation. 

To carry out the mechanical and geometrical incision 
properly entails close study, for there is no operation in 
surgery so dependent on the cunning of the hand and its 
delicate training as this. Each cataract ca^e is a law 
unto itself, and the operator who does not recognize 
immediately the necessity for a different kind of incision 
in patient A from that required in patient B has much 

* This paper has been accepted by the exefcutive committee of the 
Section on Ophthalmology of the American Medical Association, to 
be presented before the Section at the Atlantic City Session, June 
4-7, 1907. Publication rights reserved by the American Medical 
Association. 

1. La Surface de Section des Plaies Faites en vue de L'Extrac- 
tion de la Cataracte et de L'lrldectomie, 1905. 
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to learn. No two eyes are alike ; therefore, no two inci- 
sions can be mathematically the same in corneae with 
varying geometrical areas. 

With the proper incision we advance to the second 
stage of the operation. Shall it be with an iridectomy 
or without ? My experience leads me to believe that if 
we w;ere to operate alternately on. a series of cases we 
would obtain far better ultimate results in at least 75 per 
cent, of the cases in which an iridectomy is performed, 
than in those in which the simple method is carried out. 
I have had my share of successful results by the simple 
method, but thev have alwavs been in selected cases. 




Fig. 1. — Currents of the eye, the results of pressure : 1. Showing 
primal pressure toward the optic nerve. 2. Currents returning, due 
to counter pressure. 3. Exit through corneal incision and floating 
iris. 

IRIDECTOMY. 

The iris may or may not present itself at the apex of 
the wound after the incision. It usually bulges forward, 
but may be replaced by gentle pressure with a Daviel 
spoon. It is then grasped with the proper iris forceps, 
drawn gently forward, and with one snip of the scissors 
is cut off close to its base. This gives the ideal keyhole 
iridectomy, and a space large enough for the escape of 
the lens without bruising the pillars of the iris, thus 
avoiding the complication of iritis, which is so apt to 
follow. In the simple operation, the hardened lens has 
to be forced through a space much smaller than its own 
diameter. This means an unusual stretching of the 
circular fibers of the iris ; a partial paralysis is the re- 
sult, which even eserin fails to hold in contraction, and 
is followed probably by incarceration in the lips of the 
wound. The currents of the fluids of the eye which flow 
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from the wound are strongest at its apex and sweep the 
iris into this space like a floating flag, while the wound 
heals from its base toward the center. So long as there 
is the most minute opening, the currents of the eye flow 
rapidly or slowly according to the intraocular pressure, 
thus keeping the iris constantly in the gaping wound 
until closure takes place. In many examinations of the 
iris, I have found that its pupillary margin projects 
forward, and when this iris is bruised or stretched to the 
point of paralysis, it can be easily understood how the 
currents of the eye can sweep this floating tissue into 
the fissure of the incision. With this explanation it is 
readily understood why so few simple operations have 
the beautiful round pupil and the iris in its proper 
place. The successful cases of simple cataract opera- 
Apex of eunerit 
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Fig. 2. — Incarceration of the iris due to paralysis of the circular 
fibers in simple operation. 

tions are those in which the cornea is larger and the 
anterior chamber is deeper than usual and the iris ap- 
pears to hang perpendicularly (from its base). With 
all such conditions confronting one, it is not difficult to 
understand why, in the hands of the larger number of 
operators, an iridectomy is preferable. 

HISTORY OF THE OPERATION BY EXTRACTION AND THP: 
INSTRUMENTS DEVISED FOR OPENING THE CAPSULE. 

To Daviel, a French surgeon, we are indebted for the 
operation for removing cataract by extraction as a rou- 
tine practice. He performed this operation in 1747, 
although it was not a new discovery, for Khazas, in 
1529, says that "about the end of the first century Antyl- 
lus opened the cornea and drew the cataract out of the 
eve with a fine needle or hook/^ in which practice he 
was followed by Lathyrion.- If history is correct, this 
operation was forgotten or neglected until St. Yves 

2. Guthrie : Lectures on Operative Surgery, Lopdon, 1823, p. 
290. 
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(1707) performed the operation of extraction and de- 
scribed tiie operation in the following words: 

When the operation of removing the cataract, which has 
passed into the apterior chamber, is to be performed, the pa- 
tient must be seated on a chair, with the eye fairly opposed 
to the light; the lids are to be kept open with the thumb 
and forefinger of the right hand, the cornea is opened with 
a fine cutting lancet, commencing a little below the level of 
the pupil and continuing it across to the opposite edge, so 
as to leave only half a line on each side of the lower half of 
the cornea undivided. Through this opening a fine curette 
is to be introduced; and, by passing it behind the crystalline, 
its extraction is to be accomplished. 

In 1708, Petit performed an extraction by the same 
method. Freytag (1721) also resorted to extraction 
through the cornea with a "hooked needle." The work 
of St. Yves and Petit led Daviel to follow the same 
method and he evidently made some improvements in 
the instruments of his day for the successful delivery of 
the cataract, for he gpeaks of using a small spatula (flat 
needle) with which he drew out from behind the pupil 
the different portions of the lens. Plantner (1780) 
speaks of extracting the lens through the corneal wound 
either with forceps or a little hook. From Daviel^s time 
to the present, many instruments have been devised for 
opening the capsule and delivering the lens, and the end 
is not yet. From various sources I have succeeded in 
gathering together almost every form of cystitome in 
use from Freytag, No. 1 (1721), down to the latest 
model of to-day. From the variety of these models, 
operators of 150 and more years ago were quite as ambi- 
tious to suit their own individual methods and to be 
remembered by these instruments as are the surgeons of 
to-day. 

OPENING OF TIIE CAPSULE. 

Many of the older operators removed the speculum 
after making the incision, and have the lids separated 
by the fingers of a trained assistant, or, raised by lid 
elevators so as to remove all pressure from the eyeball, 
and the same method is followed by some operators to- 
day. In my own practice I have rarely found this nec- 
essary. The speculum of Clark, from its shape and 
balance, seldom produces pressure on the globe heavy 
enough to press forward the vitreous; therefore, I dis- 
pense with an assistant. 
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Which cystitome is the best? I have tried nearly 
all the models used to-day, and each and every one has 
its advantage and disadvantage. The hooked needle and 
small sickle-shaped cystitomes of the older surgeons 
were introduced into the anterior chamber through the 
invision of the cornea with the concavity turned upward 
till the point i& opposite the pupil. The point was turned 
inward and through the capsule, then drawn from side 
to side, and, freely dividing that membrane, it was 
carefully withdrawn with the convexity of the instru- 
ment downward. 

While attending the clinics of Arlt in Vienna, I found 
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Fig. 3. — Cystitomes as used biy : 1, Freytag ; 2, Baron Wenzel ; 3, 
Langenbeck; 4, Rosas; 6, Boyer ; 6, Ritterlch ; 7, von Graeffe ; 8, 
Wardrop; 9, Arlt; 10, Desmarres ; 11, Cusco ; 12, Becker. 

he used a hook (Figs. 3, 9) with which he made a trian- 
gular flap in the capsule; Jaeger always very success- 
fully used the right-angled cystitome (Fig. 4, 15), 
while Mauthner preferred the flexible cystitome of von 
Graefe (Fig. 3, 7). The cystitome of Jaeger appealed 
to me as one of the safest, as well as the most mechan- 
ically perfect in shape and less liable to become engaged 
in the iris^ so it is the one that I have used in many 
cases. The instrument is passed into the anterior cham- 
ber, gently pressed against the cornea on the nasal side 
until it reaches the pupillary margin of the iris below, 
slightly turned backward and hooked into the capsule — • 
not too deeply — ^then drawn upward toward the top. 
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lacerating the capsule in its upward movement. It is 
again passed downward through this same opening, 
passing across horizontally until the iris boundary is 
again reached, a second vertical tear is made to the 
top across to the first incision. In this way a rectangu- 
lar opening of a large size is made in the anterior 
capsule. Meyer attempted this same operation with 
the double cystitome invented by himself (Fig. 4, 17). 
This instrument is introduced in the ordinary way 
into the anterior chamber; on arriving at the inferior 
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Fig. 4. — Cystitomes as used by : 13, Bettremleux ; 14, Knapp ; 15, 
Jaeger ; 16, Weber ; 17, Aieyer ; 18, Landolt, right and left ; 19, 
Ziegler ; 20, Galezowsky. 

margin of the pupil, by pressing a lever, the cystitome 
becomes double; and, on drawing it back toward the 
corneal margin, a large central opening is made in 
the capsule. Before withdrawing it from the wound 
it is closed and this brings out the capsular flap. 
This instrument never became very popular, and now 
with many others is only an ophthalmic curiosity. While 
in Heidelberg I saw Becker use a cystitome (Fig. 3, 12) 
which bears his name and he used it most successfully. 
Weber (Fig. 4, 16) improved this instrument by devls- 
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ing a double hook, the fine teeth of which are placed one 
beneath the other. "He moves it in the capsule from 
one side of the pupil to the other and from the two 
angles of the capsular wound toward the incision in the 
cornea. If the capsular flap remains attached to the 
hook it is snipped off with the scissors.'^ Geyet proposed 
to open the capsule near its superior borders by slight 
pressure. He tilts the margin of the lens into the cor- 
neal wound and then opens it with a small linear knife. 
Trousseau and some other dexterous surgeons pass the 
point of the knife through the capsule in making the 




-Fig. 5. — Capsular forceps as used by : 1, De Wecker, 2, Foster ; 3, 
Collins; 4, Llebreich. 

corneal incision. This is not so difficult as would ap- 
pear at first sight. It is done in the following way: 
Point the knife toward the tip of the nose, and, as soon 
as the instrument has entered the anterior chamber, pass 
the iris, dip the point of the blade into the capsule, then 
throw the handle backward and downward; this raises 
the point of the knife, lacerating the capsule and making 
the counter puncture in the cornea. Knapp (Fig. 4, 14) 
also adopted the peripheral incision with a cutting cysti- 
tome, and by his teaching both his instrument and 
method have been extensively followed. This cystitome 
is very similar to that used by Boyer (Fig. 3, 5), who 
lived during the eighteenth century. Landolt (Fig. 4, 



W2 

18) has devised a right- and left-hand cystitome adapted 
for each eye, but at convenient angles to be inserted in 
the anterior chamber. Ziegler (Fig. 4, 19) has devised 
a lance-shaped .cystitome which I have found extremely 
useful in making a large cut in a thickened capsule. 
The flexible cystitome of to-day (Fig. 3, 7) with its 
small-cutting lance-shaped blade was used by eaeh and 
every surgeon at Moorfields in London during my term 
of service there, and it is probably used by more ophthal- 
mic surgeons than is aity other form. Be Wecker (Fig. 
5, 1), Foster (Fig. 5, 2)-, Collins (Fig. 5, 3), Liebreich 




Fig. 6. — Demonstrating the forces which expel the crystalline 
lens: 1. Primal pressure with spatula on cornea. 2. Currents re- 
turning, tilting lens. 3. Exit of crystalline lens through corneal in- 
cision. 

(Fig. 5, 4) have substituted capsular forceps specially 
devised for grasping and extracting as much of the an- 
terior capsule as possible. This method of opening the 
capsule requires great delicacy of touch and immobility 
of the eye. It is not my province nor wish to speak 
about the merits and demerits of each and every one of 
the many cystitomes made; I have only mentioned a 
few which I have found the most mechanically perfect 
and best adapted to lacerating the capsule. 

After the capsule has been opened by any one of the 
instruments described, cystitomes or forceps, the next 
stage is the delivery of the lens. Pressure on the lower 
half of the cornea and gentle pressure against the upper 
lip of the incision causes the eye currents to move back- 
ward in the lower half of the eye and forward in the 
upper half of the globe in direct ratio to this pressure 
and counter-pressure. The lens (Fig. 6) is thus made 
to tilt forward on its equatorial axis and by continued 
gentle pressure below it is forced forward and upward 
with the currents finding their way through the incision. 
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and thus the cataract is gently expressed. If the pres- 
sure is too great, caused by the heavy hand of the opera- 
tor, or a spasm of the muscles of the globe or eyelids, 
the lens is forcibly expelled and a gush of vitreous is 
sure to follow. The latter result was experienced during 
an operation for extraction, performed before the senior 
class in the amphitheater of the Medico-Chirurgical Col-, 
l^e. The eye had been thoroughly anesthetized and the 
patient was passive, yet, when tiie incision was made au 
involuntary spasm of the orbicularis muscle took place 
forceful enough to close a Clark stop speculum. The 
force exerted was so great that the lens was thrown above 
my head and fell on the floor some distance from the 
patient. In another case the force exerted was not so 
great and the lens did not fly more than six inches from 
the eyeball. Some operators use the fixation forceps as 
a means of exerting counter-pressure, but any one think- 
ing for a moment of the effect and counter-effect of this 
force on the fluids of the eye must at once realize the 
cause of many failures in expelling the lens. This is ex- 
plained (Figs. 1 and 2), first, as to the effect of pres- 
sure on the lower third of the eye; second, the cause of 
a one-sided prolapse of the iris when the pressure is not 
properly exerted on the eyeball directly in the median 
line. 

THE REMOVAL OF CORTICAL SUBSTANCE. 

Is it deleterious to allow cortical substance to remain? 
I think it is to a certain extent. My observation has 
been that the posterior capsule always grows denser, and, 
in consequence, is more obstructive to vision when the 
tenacious lenticular masses are allowed to remain in the 
anterior chamber. I use massage first, and the Daniel 
curette second, then follow this by irrigation, if I have 
not cleared the anterior chamber sufficiently by the 
two methods mentioned^ As soon as the cataract has 
been expressed the speculum is removed. Pressure is 
then brought to bear against the upper eyelid with the 
thumb of the left hand as a fixed point, and with the 
tip of the little finger of the right hand, the lower lid is 
gently pressed against the lower third of the cornea. 
Then, with an upward movement through the medium 
of the lids, all extraneous matter possible is forced out 
through the lips of the wound. This action usually 
cleanses the anterior chamber, leaving the pupil a velvet 
black and the iris in its proper position. Sometimes 
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with this massage it is not always possible to clear the 
pupilkry space nor the anterior chamber from all cor- 
tical substance; the curette is then called into use. 

The.curette has a limited field and removes only such 
particles that lie in the pupillary area, it being unsafe 
to pass the curette behind the iris and into the folds 
of the posterior capsule. Massage and the curette are 
only safe in the combined operation; the latter is 
not applicable in the simple operation. If I find that 
the pupillary space is black and the pillars of the iris 
stand out clear I let well enough alone and close the eye ; 
but, if the anterior chamber presents a hazy appearance, 
I resort to irrigation with a physiologic salt solution — 
the mercuric salts or distilled water should not be used, 
as both have a deleterious effect on the endothelium o^f 
the anterior chamber. I have in my possession various 
irrigators — McKeown^s, Lippincott^s, Elliott's and the 
simple pipette of Terson. The most practical and safest 
is McKeown's, for with this instrument the fluid reaches 
every part of the interior of the capsule and forces out 
with the current all extraneous material and the cornea 
assumes its normal convexity. 

i am firmly convinced, however, that the fewer instru- 
ments placed in the anterior chamber the better, but 
when necessity compels, the methods I have suggested 
are, I believe, the safest and best. 

EXTRACTION OF THE CATARACT V^^THIN THE CAPSULE. 

From incomplete knowledge of the earliest operations, 
and from the models of instruments that have come 
down to us through the centuries, it is safe to say that 
whenever the cataract was displaced, first, by depression, 
and second, through the cornea, it was taken out of the 
line of vision within its capsule. I shall not deal with 
the couching method, but simply mention the extraction 
of the cataract through the cornea within its capsule. 
The first surgeons who succeeded by this method were 
Freytag (1721), Janin, Heckel and Richter, about the 
year 1773. A little later Mohrenheim, and especially 
Beer (1799), advised this method. It was again revised- 
by Christiaen (1845), who strongly recommended it. 
Then followed Sperino, Gioppi, Feneglio, Gradenigo, 
Rosmini and Alexander Pagenstecher. The latter, from 
1865 to 1875, performed 353 operations, and his work 



was given to the world in an article published by Dr. 
Hermann Pagenstecher, his brother, in 1877. 

Delgado of Madrid attempted to extract the cataract 
in its capsule in the following manner : 

He begins by introducing into the anterior chamber, as in 
discission per corneam, an instrument combining the needle 
with a spatula; with this he detaches the lens and makes it 
mobile by gentle pressure on the periphery of the cataract. 
Haying done so, he withdraws the instrument, waits until 
the aqueous has again filled the anterior chamber, and then . 
extracts the lens in its capsule, using von Graefe's peripheral 
incision and the superior iridectomy. 

From the days of Pagenstecher and Delago until the 
present day many operators have had cases in which, 
owing to a thickened capsule and atrophy of the sus- 
pensory ligament (zonule of Zinn), they have delivered 
the cataract within its capsule without difficulty. En- 
couraged by this, they have operated on patients in 
whom these conditions did not exist and have not met 
with the same brilliant results. 

For several years past, whenever I have f oimd a hard- 
ened cataract with a thickened capsule and atrophied 
suspensory ligament, I have dislocated the lens with a 
Jaeger's cystitome (Fig. 4, 15) and then extracted the 
lens within its capsule. My method is as follows : Pass- 
ing the instrument into the anterior chamber and hook- 
ing the lens at its inferior margin I make a backward • 
pass, at the same time pressing the upper lip of the in- 
cision very gently downward and backward; this tilts 
the upper part of the lens forward; the lens is then 
brought back into its normal position, and this is fol- 
lowed by rotation on its axis, done by hooking the 
cystitome in the capsule. Then, removing the cysti- 
tome and by counter pressure on the lower third of the 
cornea with a tortoise shell spatula, I express the cat- 
aract through the incision without loss of vitreous, 
rhiring the last five years I have operated on at least, 
fifty patients by this method, and I find it preferable 
to the method advised by those operators who express 
the lens within its capsule by pressure. In the last ten 
cases, in which I followed the method suggested by Pag- 
enstecher, Smith, etc., I have found considerable excita- 
tion of the iris, more or less pronounced irritability in 
healing, the eyeball remaining red, and there is also 
much distortion of the iris. Among the Anglo-Saxon 
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race I am certainly not in favor of the operation of ex- 
tracting, the lens within its capsule as a routine method. 
Even in those cases in which I have delivered the lens 
within its capsule and in which the suspeAsory ligament 
was atrophied and no secondary inflammation followed, 
the average visual acuity obtained was no better than in 
those cases in which the ordinary operation was per- 
formed. 

I have stated that the openings of the capsule are 
niany and varied, and so are the instruments to make 
these openings. Each cataract is surrounded by a path- 
ologic capsule. This change may be invisible to the 
naked eye, or very much thickened and daise and easily 
detected by oblique illumination, and yet it is very diflB- 
cult to recognize the different types. Diaphanoscopy 
does not help us, oblique illumination may in some cases, 
but it is not to be relied on. I have found that the age 
of the cataract and the senility of the individual are 
the best guides. A cataract of one year's growth has a 
capsule with a bluish cast; a cataract of two yearsf* 
growth has a capsule with a pale color, moderately 
dense in appearance; a cataract of three years' growth 
and over, has a capsule of yellow cast, and is dense and 
inelastic. As the cataract matures the capsule thickens, 
while the zonule of Zinn, or suspensory ligament, grows 
thinner or degenerates. I have found this classification 
of cataracts on the whole fairly accurate. 

DISLOCATION AND MALPOSITION OF THE LENS. 

Occasionally a dislocation of the lens occurs when the 
corneal incision is made or when the incision is not long 
enough and too much pressure is exerted in the center 
instead of in the lower third of the cornea, forcing the 
lens backward instead of tilting it forward. Sometimes 
a prolapse of vitreous takes place after the incision of 
the iris or after the laceration of the capsule. This is 
an evidence of a rupture of the zonule of Zinn and a 
partial dislocation of the lens. The speculum should 
be removed at once, the patient allowed to rest quietly 
for a few minutes, the eyelids then separated by a trust- 
worthy assistant and the lens immediately extracted by 
means of a scoop (Waldau "Schuft,'' Critchett's, Bow- 
man's or lycvis's). If there is much loss of vitreous and 
the eyeball becomes flaccid, the eyelids are separated and 
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the eyeball, through the anterior chamber, ib filled with 
a tepid physiologic salt solution. 

ECTOPIA LENTIS. 

In rare instances we meet with a congenital displace- 
ment of the crystalline lens upward or downward to 
the nasal or temporal side. When we meet with cata- 
racts of this character it would be unwise or dangerous 
to make a corneal incision and attempt to extract the 
lens through the opening with a scoop ; the vitreous is 
fluid and would certainly escape in large quantities, 
causing a total collapse of the eyeball and consequent 
loss of vision. In such cases it is safer to follow the 
couching method, for it is almost impossible to extract 
the cataract by the ordinary method and at the same time 
preserve the integrity of the eyeball. 

LENS IN ANTERIOR CHAMBER. 

The crystalline lens may find lodgement in the an- 
terior chamber and cause an irritation to the iris and 
ciliary body. I have found that when the dislocated 
lens remains in the anterior chamber for more than a 
year it solidifies and becomes a calcareous mass without 
an increase or loss in its size. It then becomes a serious 
menace to the eye by causing iritis or iridocyclitis, but 
the greater danger lies in its provoking sjrmpathetic oph- 
thalmia. To reipove this foreign body I make an in- 
cision through the horizontal plane of the cornea. The 
puncture is made near the outer side of the cornea di- 
rectly into the anterior chamber, the point of the knife 
is passed along until the foreign body is approached, 
then the point of the blade is passed over it and beyond 
to the point of counter puncture, thus making a long in- 
cision through the center of the cornea. The speculum 
is then removed and the anterior chamber opened by 
pressing the partially closed eyelids with the thumbs 
of the right and left hand. If the calcified lens can not 
be forced out in this manner a small hook may be passed 
through the incision back of the lens while the pressure 
is maintained with the thumb of the right hand above 
and the lens then drawn out. By this method I have 
successfully removed the lens in ^we cases. 

LOSS OF VITREOUS. 

Is the loss of vitreous, in large and small quantities, 
-detrimental to the success of the operation? The sur- 
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geon of to-day looks on the loss of vitreoiis with great 
seriousness and aims to prevent it at all hazards. Some 
of the older authorities did not take the loss of vitreous 
with much distrust, for Lawrence says : 

The escape of vitreous humor is not to be regarded in itself 
as a very serious circumstance. The space which it before 
occupied is filled by aqueous secretion. There is no doubt that 
one -fourth or one-third, and perhaps even one-half, of the 
vitreous humor may be lost in this way without interfering 
with the result of the operation. In many instances it seems 
rather to contribute to success; it lessens the bulk of the 
globe, and thus prevents the tension which occasionally suc- 
ceeds the operation. Sometimes there is a spasmodic action 
of the muscles, propelling the vitreous humor against the 
cornea, and preventing the apposition of the flap. I have in 
such eases introduced the curette through the pupil and let 
out some of the vitreous humor purposely. 

In my opinion it should be our aim to deliver the lens 
without loss t)f vitreous. I have had a few cases in 
which at least one-fourth of the vitreous was lost, but 
instead of allowing the globe to remain in the flaccid con- 
dition, which this loss of vitreous would entail, I have 
immediately filled the eyeball with a tepid saline solu- 
tion (physiologic salt solution) and have had good re- 
covery ensue. When this has not been done and the con- 
dition has been left to Nature, subacute glaucoma has 
almost invariably followed. It is only ^f air to state, how- 
ever, that in these cases the tension was slightly above 
normal before operating and that glaucoma, in an insid- 
ious form, may have already existed. For a trifling loss 
of vitreous no heed need be paid other than a careful 
snipping of this bead from the lips of the wound and a 
gentle backward stroking of the edges of the incision. 
If at the end of twenty-four hours there be again a 
protrusion of vitreous it should be cut off and the lips 
of the wound touched with a 1 per cent, solution (5 
grains to the ounce) of silver nitrate. When the vit- 
reous humor has its normal consistency prolapsus rarely 
follows the first cleansing of the wound immediately 
after the operation. It is impossible to prevent pro- 
lapsus in those cases in which the vitreous has degener- 
ated and become fluid. Here it may be necessary even 
to go so far as to stitch the opening with two stitches 
of silk thread to prevent leakage, as I have done on sev- 
eral occasions. If we could foresee this condition — ^but 
T know of no physical sign by which we can discover the 
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fluid vitreous — ^no surgeon would follow the ordinary 
method of operating in such cases. If we could be sure 
of our premises the only justifiable operation here would 
be the couching method. 

To-day the ophthalmic world is slowly turning toward 
the Orient and watching with, interest the work done by 
Surge(?n Major Henry Smith, T. M. S., in delivering 
the lens within the capsule. In such a prolific field as 
India, with its three hundred millions of inhabitants, 
an ophthalmic surgeon has unlimited opportunities to 
put into practice any method to which he aspires. If 
one surgeon can perfonn 2,616 extractions in one year, 
with the following results, iritis 0.3 per cent., escape of 
vitreous 6.8 per cent., capsule bursting 8 per cent., cap- 
sule left behind 4.28 per cent, first class results 99.28 
per cent., second class results 0.3 per cent, failures 0.34 
per cent., it must make the ophthalmic surgeons of Eu- 
rope and America hesitate to give their results drawn 
from the meager field around them. My experience 
leads me to agree with Surgeon Major H. Herbert, I. 
M. S., of Bombay, who says: "Extraction within the 
capsule is, with us, commonly reserved for over-ripe cat- 
aracts in which the capsule is not only opaque, but also 
too tough to be torn by the cystitome." He further says: 
^^I have been surprised and disappointed to find the 
average visual acuteness obtained by this operation, 
tested by spherical lenses on discharge from the hos- 
pital about a fortnight after the operation, to be cer- 
tainly no better, and, perhaps, rather inferior to that 
obtained by the ordinary operation.^* In commenting 
on the work done by these two operators of equal ability 
in the same field, with the same race, we have diametri- 
cally opposite opinions as to the value of the operation 

of removing the lens within its capsule. 

Meyer of Paris, one of the most skillful ophthalmic 
surgeons of his day, in speaking of this operation twenty- 
five years ago, said : 

Extraction of the lens in its capsule does not appear to 
be admissiL>le as a general method applicable to all cases, but 
should be restricted to those in which it seems probable that 
the strength of the suspensory ligament is defective — for ex- 
ample, when the cataract is over-ripe, when the iris is trem- 
ulous, and in strongly myopic eyes in wliich a general dis- 
tension of the globe exists. 
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Macnamara says: 

This is by no means a new meihod of extraction of the 
lens, having been practiced with varying success since 1775 
and strong-y advocated by Pagenstecher and M. Sperino. 
Having performed this operation extensively since 1864, I 
am convinced that if it were possible in every case in which 
we operate to remove the lens in the capsule without damag- 
ing the other structures of the eye, we should have reiached 
perfection in the extraction of the cataract. 

Dr. D. W. Green,^ Dayton, Ohio, in a recent article, 
his given his experience in operating in twenty-four 
cases by the so-called "Indian method." He says : 

Is it an operation that ought generally to be adopted, as 
Smith contends it should be, by the average operator and in 
the average class of cases? I think not, for the following 
reasons: It is more difficult to deliver the lens in this way 
than with the capsulotomy, even if one be experienced with 
the method. The operator who only does ten or twelve 
operations a year or fewer can not from this small number 
acquire enough skill to do justice to the method himself. 

In referring to Dr. Greenes statistics his results were 
not encouraging. 

The lens was delivered entire in 65 per cent.; vitreous was 
lost in 35 per cent.; glaucoma followed in 15 per cent.; 
iritis in 20 per cent.; and an average of 20/70 vision was se- 
cured with correcting glasses. 

WHAT METHOD SHOULD WE ADOPT? 

From the recorded experiences of many ophthalmic 
surgeons no doubt the conservative instructors in oph- 
thalmology would select the combined operation as the 
method to be taught in our schools of ophthalmology 
for the younger ophthalmologists to follow. The com- 
bined operation, in the bauds of the majority of op- 
erators, good, bad and indifferent, the world over, gives 
a larger number of perfectly successful results, and cases 
of complete failures are less frequent than by any other. 

PREPAIUTION OF INSTRUMENTS. 

Formerly, I took all the precautions necessary for 
thorough sterilization by boiling in water and by dr}' heat 
in a sterilizer ; these extra precautions I found resulted 
in (]estroying instruments and did not improve my sta- 
tistics, i long ago (ten years) returned to cleansing 
my instruments in diluted alcohol (alcohol ,^i, aqusB des- 
tiilata giii) I ^'^ter immersing them in this solution for 

3. Ophthalmology, January, 1907. 
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live minutes they are then carefully dried with ster- 
ilized gauze. 

Here I wish to enter a protest against the introduction 
of metallic handles for knives and cystitomes as a sub- 
stitute for ivory. An instrument having a Botetallic han- 
dle can not be held by fingers and thumb with the same 
lightness and delicacy of touch as one having an ivory 
handle. In an operation so important as the removal 
of cataract, what conscientious surgeon hesitates to ob- 
tain the best instruments of the choicest mechanical fin- 
ish to aid him in making such operations a surgical suc- 
cess, especially since we have the means of making these 
refined instruments clean, preserving their cutting edge, 
and not destroying them by heat and chemicals before 
their work is accomplished? 

Drs. Weeks and Landolt have called attention to the 
incision for the easy delivery of the cataract. I have 
described the accuracy of manipulation of the iris in 
securing the ideal keyhole iridectomy; the opening of 
the capsule, by many instruments devised for the pur- 
pose, vertical and horizontal crosses, peripheral incisions, 
and extracting the anterior leaf with capsular forceps ; 
the delivery of the lens within its 'capsule and without, 
not even forgetting the flushing of the anterior chamber 
to clear this space of all cortical matter or filling the 
globe with a saline solution where much vitreous has 
been lost. All this should be done with a gentleness of 
touch and with delicate instruments "so that nothing 
be effected by force which can be accomplished by art." 
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Cases of neurofibromata (pseudo-neuromata, solitary 
neuromata) of the orbit are extremely rare,. there being 
but two cases on record. Of these, one reported by 
Tersch^ involved the lachrymal branch, and one reported 
by Marchetti- the infraorbital branch of the fifth nerve. 

The ophthalmic division of the fifth nerve has been 
involved in multiple neuromata,* and Bietti' has de- 
scribed amputation neuromata of the ciliary nerves after 
optic-ciliary-neurotomy. Houel* has described small 
tumors of the third, fourth, nasal and frontal branches 
of the fifth nerve, found postmortem, which had never 
caused clinical symptoms. 

The extreme rarity of neurofibromata is shown by 
the following statement of Tersch : "A solitary neuroma 
is altogether a rare tumor and its location in the orbit 
appears at least a curiosity;'' and of Marchetti, who, 
after eliminating the plexiform neuromata as described 
by Billroth and others, says : "The exposition of the 
case shows its importance; a tumor rare as a pathologic 
type and unique in consideration of the place of its de- 
velopment. In fact, in the literature which I have been 
able to consult I have found no example of tumors de- 
veloping through the infraorbital nerve/' 

A short review of the two published cases will be given 

* This paper has been accepted by the executive committee of the 
Section on Ophthalmology of the American Medical Association, to 
be presented before the Section at the Atlantic City Session, June 
4-7, 1907. Publication rights reserved by the American Medical 
Association. 
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in this paper, and a report added of a tumor of similar 
nature removed bv me. The whole will be treated from 
a clinical standpoint, referring those who are interested 
in the detailed pathologic findings to the reports of 
Tersch and ^Marchetti. 

[Marchetti's Case. — History. — Male, aged 30. At the age 
of 5 the mother first noticed on margin of lower lid a nodule 
of reddish color with smooth surface. At the end of one year 
it had acquired the size of a cherry, producing lagophthalmus. 




Fig. 1. — Photograph of patient before operation. 



At the age of 14, nine years later, the tumor had reached the 
size of a medium-sized pear, the larger part hanging down on 
the cheek. There was no pain, but considerable tenderness on 
pressure. Other than the drawing down of the lid, the eye 
was apparently normal. There was a history of frequent hem- 
orrhage following a slight abrasion. The tumor gradually in- 
creased in size and extended upward and backward into the 
orbit with final loss of function of the eye. The skin covering 
the tumefaction, at first but slightly changed, now assumed 
the aspect of elephantiasis and secreted a considerable quantity 
of limpid fluid. The tumor became extremely sensitive with 
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frequent shooting pains extending over brow and head. Intel- 
lectually, the patient was subnormal, of fairly robust appear- 
ance and otherwise healthy. Family history negative. The 
tumor finally assumed the size of the head of a newborn child, 
extending downward beyond the chin with the stem rather 
large, extending into the orbit. The arch and inner wall of the 
orbit were normal; the outer wall, however, was pressed out- 
ward one and one-half centimeters. The lower wall could not 
be examined. The eye, greatly changed in appearance, was 
crowded upward and forward. The orbit was filled with a mass 
which was continuous with and formed part of the tumor. It 
was hard, apparently of a fibrous nature and covered with 
thickened skin which was movable on the growth. The orbital 
portion was slightly movable. 

Operation. — In May, 1900, under chloroform anesthesia, the 
tumor, together with the eye, was extirpated without difficulty, 
there being no attachment to the orbital wall. Recovery was 




Fig. 2, — Tumor 1 VL» times natural size. 



uncomplicated. The lower orbital wall was found converted 
into a groove in which the neck of the tumor rested. 

Macroscopic Examination. — The tumor was found to consist 
of two portions well differentiated one from the other. The 
orbital portion about the size of a fist, egg-shaped, with well 
defined capsule. On the anterior surface was the eye, greatly 
modified. The lower part of the posterior surface was sur- 
rounded by branches of tlie infraorbital nerve, which were 
normal in appearance and size and so intimately connected 
with the tumor that they could not be removed from it with- 
out tearing. Attached to the lower and outer part of the orbital 
tumor was the mass which protruded on the cheek. 

Microscopic Examination. — Only the orbital portion, it was 
found, could be considered as the tumor proper, the lower part 
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being exclusively represented by the characteristics of ele- 
phantiasis of the skin. 

After a detailed description of the tumor, together 
with the microscopic findings, the author made the diag- 
nosis of false neuroma. 

Tersch's Case.^ — History. — Female, aged 43. Three years 
previously the patient noticed that the unaffected eye was 
deeper in and higher up than its fellow. A diagnosis of retro- 




Fig. 3. — Photograph of patient taken six months after operation. 



bulbar tumor was made and operation advised, but this 
the patient refused. The condition remained the same for two 
and one-half years, when the tumor began to grow rapidly. The 
patient then consented to an operation. 

Examination. — Behind the upper lid of the right eye could be 
felt a resistant tumor, which rested on the bulb like a cap, ex- 
tending from the trochlea to the lachrymal gland without being 
attached to either. The finger could be easily forced between 
the tumor and the eyeball. The tumor pushed the eyeball down 
and out, so that the upper limbus of the cornea was on a level 
with the lower pupillary border of the other eye. The exoph- 
thalmus was 12 mm. The movement of the eyeball except up- 
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ward was free. Left eye normal. Fundi normal. Examina- 
tion revealed no other tumor or swollen lymph glands. Patient 
was not examined for disturbances of sensibility in the fifth 
nerve areas, but had no pain or parasthesias. 

Operation. — The operator, Professor Fuchs, made an incision 
)>arallel to the eyebrow, and, entering the orbit, removed a 




Fig, 4. — Photomicrograph of tumor showing entrance of nerve (x24). 



rather large tumor, apparently a lipoma, which semed to be 
sharply circumscribed. Removal was not difficult, the growth 
being connected with the surrounding tissue merely by a few 
thin strands. No other tumor could be palpated. The wound 
healed readily. There resulted a slight ptosis. Exophthalmos 
disappeared and the eyeball receded. After six months the 
patient appeared normal, the two eyes similar in appearance, 
and no further tumor formation noted. 
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Examination of Tumor. — ^The tumor appeared egg-shaped, 
3.5x2.75x2.5 cm. in size, of soft consistency, yellow color, lob- 
ulated upper surface. A distinct capsule could not be seen 
macroscopically. On account of its consistency, the tumor was 
diagnosticated a lipoma. At one pole of the tumor a nerve was 
found entering the growth. 

According to the pathologic and histologic findings, 
there was no doubt that the growth was a so-called 
pseudo-neuroma (neurofibroma), which is called in the 
literature a solitary neuroma. It was difficult to decide 
from which nerve the new growth sprang; but the au- 
thor, by exclusion, concluded that it was a neuroma 
probably of the lachrymal branch of the fifth nerve. So 
much for the two cases on record. 

The Author's Case. — Patient. — Male, aged 28, referred to 
the ophthalmologic clinic from the oto-laryngologic clinic of 
the University of Michigan, in November, 1906. 

History. — The patient gave a history of exophthalmus of the 
left eye, gradually increasing during the preceding twelve years. 
He had been subject to attacks of acute mania during the past 
six years. There was present no pain nor discomfort in the 
eyes except from double vision, which was especially noticeable 
if looking upward. No fundus changes. Vision about 20/30. 
The patient being illiterate and mentally substandard, accurate 
results could not be obtained. 

Examination. — The skin of the upper lid as well as that sur- 
rounding the orbit was normal. Deep in the orbit could be 
felt a resistant tumor which seemed to surround the bulbus, but 
was found not to be attached to it. It was difficult to de- 
termine before the patient was anesthetized whether the tumor 
was movable or not. No well-defined demarcation between the 
tumor and the superior orbital wall could be felt. The ex- 
ophthalmos was marked, outward about 12 mm. and downward 
so that the upper margin of the cornea was on a level with the 
lower pupillary margin. The movements of the globe, with 
the exception of upward, were normal. Right eye normal. 
Fundi normal. Patient was of medium stature and except for 
his mental condition, apparently healthy. The lymphatic 
glands were not enlarged, and with the exception of a small 
nodule on the brow, there were no other tumors of the skin or 
other parts of the body. Examination of the sensibility dis- 
turbance of the trigeminus branch was unsatisfactory. A nod- 
ule, about the size of a cherry, was situated on the brow just 
above the supraorbital notch. With the idea that there might 
be some relation between this nodule and the orbital tumor, it 
was determined to remove the nodule and submit it to examina- 
tion. When removed, it had every appearance of a lipoma. A 
preliminary report from the pathologic department was fibroma, 
possible neurofibroma. Deep palpation while the patient was 
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under ether revealed the fact that the orbital tumor was 
movable. 

Diagnosis. — ^The following diagnostic points concerning the 
orbital tumor were obtained: 1. A non-malignant growth as 
revealed by the history and pathologic report. 2. The displace- 
ment of the globe outward and downward indicated that the 
tumor was situated outside and above the muscle cone. 3. It 
was movable. 

Operation. — It was decided to attempt the removal of the 
orbital tumor after the method of KrSnlein. A curved incision 
.was made beginning over the temple, extending along the outer 
margin of the orbit, dividing the periosteum, and backward 
along the upper edge of the zygomatic arch. The periosteum 
lining the inner side of the outer wall of the orbit was re- 
sected, together with the orbital contents. The lateral wall of 
the orbit was cut through with a chisel in two places, above, 
in the suture between the great wing of the sphenoid and the 
malar bone, and below in a horizontal plane passing outward 
in a line directly above the insertion of the zygomatic arch. 
This piece of bone with its muscle and cutaneous attachments 
was forced backward, giving free access to the orbit. The 
periosteum was divided in a horizontal direction and the tumor 
then extirpated without difficulty. After removal, the perios- 
teum was sutured with catgut, the bone and soft parts replaced, 
and the skin sutured with silk. Union was perfect and recovery 
uninterrupted. The excursion of the eye became normal and 
the vision remained the same as before the operation. ^ 

Macroscopic Examination. — The tumor was somewhat Kidney - 
shaped and measured 35x25x9 mm. The surface was nodular 
and had the appearance of a lipoma. Protruding from the 
tumor were three nerves, which a careful examination seemed 
to prove to be the frontal externally, the supratrochlear below, 
and the supra-orbital nasally. .When held before the light, the 
larger nerve was seen to divide into two branches, and the 
course of each could be traced through the mass. The tumor 
apparently had its origin in the sheath of the frontal branch 
of the ophthalmic at the junction of the supratrochlear and 
supra-orbital nerves. 

Following is the report from the pathologic labora- 
tory, for which I am indebted to Professor A. S. 
Warthin : 

Microscopic Examination. — Tumor consists of fibrous con- 
nective tissue loosely arranged in moderately coarse fibrils with 
large areas of a more finely fibrillar connective tissue, re- 
sembling edematous connective tissue. The spaces between the 
fine fibrillffi are large and contain a finely granular precipitate. 
The appearance is that of an edematous fibroma. Running 
through the center of the mass of connective tissue are nerve 
fibrils, in part connected as in a nerve trunk, but for the greater 
part separated by connective tissue. Tliese nerve fibrils show 
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no increase in size, and appear normal. The connective tissue 
hyperplasis is limited chiefly to the connective tissue of the 
pari- and epi-neurim, that of the endo-neurim being affected to 
a less degree. The growth is poorly supplied with vessels, the 
veins showing a chronic congestion. 

Didgnosis. — Edematous neurofibroma. (Fibromatosis of 
nerve trunk ) . 

Considering the three cases as a class, there are 
some peculiar similarities. Two of the cases were sub- 
standard mentally, suggesting the possibility of similar 
intracranial nodules. In two the tumors were diagnos- 
ticated macroscopically lipomata. In all three the path- 
ologic findings were the same, although in one there was 
elephantiasis of the lid. 

As regards the method of operating, I believe that if. 
the exact condition present had been known the tumor 
could have been removed from above, as was done in the 
Tersch case. No procedure, however, could have been 
more satisfactory than the Kronlein operation, and it 
offers better opportunity to meet any complications that 
may be present. 
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Although gonorrhea was known to the ancients and 
ophthalmia neonatorum to the early Greeks and Ara- 
bians,^ the true relation of the parent disease to its 
affiliated inflammations of the eye was still very imper- 
fectly understood even at the beginning of the eighteenth 
century. While many of the primitive physicians ap- 
pear to have fully recognized the ophthalmia of infants, 
it was not until 1750^ that it was believed to depend on 
the vaginal discharge of the mother. Before this the 
theories as to its origin were rather vague, the old physi- 
cians of India, for example, ascribing it to the bad 
character of the mother's milk. In later years the oph- 
thalmia of adults was thought by some to be due to 
gonorrheal virus seeking another outlet in consequence 
of suppression of the urethral discharge. Acting on this 
view Jungken^ recommended, in his text-book, the re- 
establishment of the flow from the urethra as the proper 
treatment for the ocular disease. 

Without citing all the views and opinions in regard to 
gonorrheal affections of the eye which were in vogue be- 
fore 1700, it will suffice to state that nearly all of them 
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contained a belief in an internal or indirect route by 
which the venereal virus reached the eye in contradis- 
tinction to a direct: or external route. This endogenous 
conception of the origin of gonorrheal affections of the 
eye prevailed until the time of Astruc/ who, in 1736, 
published the report of a case of purulent conjunctivitis 
which he attributed to direct infection, by the hands, 
from the urethra. This new theory made very slow prog- 
ress. Although it was greatly strengthened in the be- 
ginning of the nineteenth century by the support of 
Jaeger, by the publication of Allan^ and the lectures of 
Mr. Abemethy® at St. Bartholomew's Hospital, it did 
not supersede the old belief entirely until the experi- 
ments of Piringer'' firmly established the direct causative 
relationship between the infecting material of the 
urethra and the inflammation of the conjunctiva. 

After the convincing proofs of this investigator "^ere 
known, the pendulum soon swung to the extreme, and it 
was not long before Ruete^ and Arlt® maintained that 
all gonorrheal affections of the conjunctiva were the re- 
sult of direct inoculatio-n. While this was the prevail- 
ing belief, Fournier,^^ in 1866, described a type of con- 
junctivitis, occurring in a gonorrheic with inflamed 
joints, which he regarded as metastatic. In 1881, Haab^^ 
reported a case of bilateral conjunctivitis, which he saw 
in a patient with gonorrhea and which he thought was 
not due to direct infection on account of the absence of 
gonococci in the conjunctival secretion. In 1885, Hal- 
tenhoff^^ reported five cases of gonorrheal conjunctivitis 
without inoculation. In the following decade and a half 
appeared similar publications by E.iickert/^ Liebrecht,^* 
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Tanderstraeten," Ps^rinaud,^^ Morax/" Lipski,^^ Nobl,?" 
Gielen,2o Becker," LicKtenstern," Fage," Morton^* and 
others. In 1899, the subject was brought before the 
Xinth International Congress of Ophthalmology by 
Tan Moll,^*^ of Rotterdam, who reported six cases of his 
own observation. Kurka,^® in 1902, published an ac- 
count of twenty-two cases, two of which were seen by 
him in Professor Fuchs' clinic in Vienna and the others 
were taken from the literature. Later cases have been 
reported by Lesser,^^ Apetz,^® Thorner,^® Sym,^® Paul;^^ 
Burnett^^ and others. 

In reviewing the text-books, I find that few give any 
space to metastatic gonorrheal conjunctivitis. The si- 
lence of many authors on this subject may be due to the 
fact that the field of ophthalmolog}- has become so vast 
that it is almost impossible to cover it entirely without 
omitting one of the less frequent diseases. Of thirty- 
four books on the eye which have appeared in English, 
either as the original or as a translation, during the past 
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twelve years, the disease i» given in seven, being men- 
tioned in two (Eamsey, Swanzy and Werner) and de 
scribed in five (Fuchs, Schmidt-Rimpler, Lawson, Nor- 
ris & Oliver's System, de Schweinitz). Many text- 
books, too, on genitourinary diseases fail to mention it, 
though Taylor, Fuller, Keys, White and Martin have a 
description. 

One naturally hesitates to report as few as two cases, 
even though they furnish the main reason for this paper, 
which is to give the ophthalmologists of the Association 
an opportunity to express their views on a subject which, 
so far as I can learn, has never before been formally 
presented to the Section. A free discussion may do much 
to make this form of conjunctivitis better known, may 
help to determine the frequency of this disease in our 
country, may be the means of dispelling doubts which, 
I fear, still remain in the minds of some as to its exist- 
ence, and may possibly suggest to some one a line of 
work for original investigation. 

Case 1. — T. C, white, aged 35, was in the second week of a 
first attack of gonorrhea, when his right eye became inflamed. 

Examination. — Patient, with no history of rheumatism, came 
under my observation for the first time Jan. 19, 1905, at St. 
Joseph's Hospital, Baltimore, his ocular trouble having ex- 
isted about ten days or two weeks. There was at that time 
photophobia, lachrymation, some soreness about the eye, but 
no decided pain, no swelling of the lids, pronounced injection 
of the conjunctiva of the eyeball with slight swelling, the 
episcleral vessels being well filled. There was a moderate 
amount of mucopurulent secretion; cornea, iris and deeper 
parts were in good condition; vision was not affected; the left 
eye was normal. 

Subsequent History. — The right ankle had begun to swell and 
to give pain twenty-four hours previously, and two days later 
the patient suffered severely from pain in the region of the 
sacrum, which was in turn followed by pain and swelling of 
the right knee, and pain but no swelling of the right wrist. 
Tlie inflammation of the right conjunctiva subsided under local 
treatment in about eight days. A day or so after the patient 
was first seen a Buller's shield was placed over the left eye 
to prevent any possible infection from the urethra or from the 
right eye. Under this protection the eye began to show signs 
of conjunctival inflammation three weeks after the other be- 
came diseased. The character of the conjunctivitis on the left 
side was identical with that on the right, but its course was 
shorter, due, probably, to the influence of earlier treatment. 
Pain and swelling of the left ankle and pain in the left wrist 
followed quickly on the onset of conjunctivitis on the left side. 
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When this seemed almost well the patient was taken with pain 
in the left eye, accompanied by marked increase of redness cf 
the eyeball, ciliary injection, and hyperemia of the iris. The 
pain soon became severe and the aqueous muddy; the pupil 
dilated imperfectly under atropin, showing three small pos- 
terior synechiae. The anterior chamber became one-quarter 
filled with blood; the pupil was obscured by dull grayish de- 
posit and the fundus was invisible. The eyeball was very 
tender to slight pressure and vision was reduced to counting 
fingers at four feet. The iritis lasted five weeks. The ex- 
udates slowly became absorbed and vision returned to 20/20. 
At one time during the course of the iritis on the left side the 
right eye became painful, showing some ciliary injection and 
discoloration of the iris. Atropin was used freely and no 
further developments were noted. 

Bacteriologic Examination. — Coverslips alone were used. Pus 
from the urethra showed gonococci. Secretion from the con- 
junctival sac of each eye was repeatedly examined but always 
with negative results. 

The case at first presented a complex of symptoms 
with which, I confess, I was not altogether familiar. 
It seemed perfectly clear that the condition was not 
gonorrheal ophthalmia or acute blennorrhea, and its re- 
semblance to acute catarrhal conjunctivitis was not 
borne out by other clinical phenomena present, as gonor- 
rhea and arthritis. The diagnosis of metastatic con- 
junctivitis was based on the following points: (1) the 
existence of a urethritis with gonococci, (2) the 
character of the conjunctivitis, (3) the absence of gono- 
cocci in the conjunctival secretion, (4) the presence of 
polyarthritis. 

Case 2. — J. H., white, aged 39, was referred to me by his 
family physician. Dr. W. T. Riley, March 5, 1907. The 
patient, with no history of rheumatism, was in the fourth week 
of a first attack of gonorrhea, involving both anterior and 
posterior portions of the urethra and producing prostatic en- 
largement and swelling of the seminal vesicles. 

History. — ^The trouble started March 1, in both eyes simul- 
taneously, wuth mild photophobia, lachrymation, redness, and 
slight secretion. Accompanying the onset of the ocular symp- 
toms were frontal headache, vertigo, cojited tongue, loss of 
appetite, chilly sensations, temperature 100 F., occasional 
sweating, pains in the lumbar region, in the right leg above 
the internal malleolus and in the larger phalangeal joint of 
the middle finger of the right hand. The eyes soon became 
worse, the lids being stuck together in the morning and the 
eyeballs more "bloodshot." 

Examination. — The patient came under my observation on 
the fourth day, the condition then being about as follows: 
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Marked injection of the conjunctiva, limited almost entirely to 
the fornix and globe, some swelling of the conjunctiva, par- 
ticularly in the region of the limbus; several small conjunc- 
tival hemorrhages in ea<jh eye; episcleral vessels congested; 
moderate amount of mucopurulent secretion ; no swelling of 
the lids ; cornea and iris good ; pupils small, though responding 
well to light; vision 20/30 in each eye, the slight impairment 
being due to myopic astigmatism. 

Subsequent History. — Next day the eyes were worse, che- 
mosis of the conjunctiva being rather prominent. The iris 
too showed for the first time unmistakabl i siflfns of inflajn- 
mation. The pupils failed to react to light or fully to atropin, 
and vision sank rapidly to counting fingers at thjree feet. At 
the end of the first week the swelling of the conjunctiva was 
much less and there was hardly enough secretion in the con- 
junctival sac to get a smear for coverslip examination. The 
iritis, on the other hand, was rather more active; the aqueous 
was somewhat cloudy; there was a slight exudate in the 
pupillary area; the pupils were small and irregular, showing 
four or five posterior synechiae in each eye, no precipitates 
were discernible on the posterior wall of either cornea; fundi 
were invisible.' Pain in middle finger and leg on the right side 
was about the same. The patient about this time began to 
complain of pain in the left ankle, which was not severe and 
not accompanied by any swelling. At the end of the second 
week the iritis was still prominent. Fair dilatation of the 
pupils had been secured by. the frequent use of atropin ; the eye- 
balls were somewhat tender on palpation ; there was no pain 
in the eyes, but dull frontal headache was occasionally felt. 
At the end of the third week there was improvement in the 
urethritis, in the inflammation of the eyes, and in the general 
condition of the patient, although pain w^as still present in the 
lumbar region, made worse by moving in bed. 

During the fourth week the eyes made little or no 
advance toward recovery. In the following week im- 
provement was rapid and by the middle of the sixth 
week the eyes were practically free from inflammation 
and vision was normal with the assistance of minus cyl- 
inders to correct a little astigmatism. 

Bacteriologic Examination. — This was made by Dr. E. H. 
Hayward, pathologist of St. Joseph's Hospital. Smears, taken 
when patient was received into the hospital on the fifth day of 
his conjunctivitis, showed no gonococci in the secretion from 
the eye, but numerous gonococci in the pus from the urethra. 
Coverslips were examined twice a day as long as there was any 
secretion in the conjunctival sac, and always with negative re- 
sults. Cultures from the secretion of the eye were made on 
human blood serum, blood agar, hydrocele agar, and all were 
negative. Culture on Loeffler's blood serum showed a single 
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^white colony of staphylococci. Culture from patient's blood on 
hiunan blood serum was negative. Though arthritis was not 
conspicuous as in the first case, the diagnosis in the second 
iiistance was based on the coexistence of gonorrheal urethritis, 
the type of bilateral conjunctivitis, the absence of gonococci in 
the conjunctival secretion, the iritis which appeared on the 
fifth day, and the slight but appreciable systemic disturbance. 

In reviewing the literature on the subject I find that 
this form of conjunctivitis has been described under 
various names, as metastatic gonorrheal conjunctivitis, 
metastatic gonorrheal ophthalmia, gonorrheal conjuncti- 
vitis without inoculation, sero vascular conjunctivitis, 
rheumatic gonorrheal ophthalmia, arthritic catarrho- 
rheumatic ophthalmia, etc. In order to avoid confusion, 
it seems wise to adopt the title given in the second edi- 
tion of the Graefe-Saemisch Handbuch, namely, me- 
tastatic conjunctivitis in gonorrhea. 

Although described under so many different names, 
the disease has been represented with the same essential 
characteristics. The constancy with which these clinical 
phenomena appear together, and the number of such 
occurrences, preclude the possibility of mere coincidence. 
A study of the reported cases, as well as of the two which 
came under my observation, furnishes sufficient data for 
a rough description of the main clinical features of the 
disease. The primary infection being gonococcal, the 
disease starts out with an ordinary purulent urethritis. 
Usually rather early in the course of the gonorrhea, but 
at times during a second or subsequent attack, a con- 
junctivitis appears. The inflammation involves chiefly 
the conjunctiva of the fornix and eyeball, giving rise to 
marked redness and swelling and at times chemosis. 
Often the episcleral vessels are engorged, showing the 
characteristic pinkish or violet color. The secretion is 
mucoid, or mucopurulent. It is usually moderate in 
amount and contains no gonococci. The subjective 
symptoms are photophobia, lacrimation, slight soreness 
of the eye, and occasionally pain. Vision is not affected 
if the deeper ocular structures are not implicated. The 
conjunctivitis involves both eyes, either at the same time 
or in rapid succession, and ends in the restoration of the 
conjunctiva to the normal. It usually comes on before 
the joints are attacked, although this order may be re- 
versed. The inflammation is occasionally limited to the 
conjunctiva, but it is more often accompanied or fol- 
lowed by iritis or iridocyclitis. When inflammation of 
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the uveal tract occurs, it is usually of the serous or plas- 
tic variety. Keratitis is rare, varying in degree from a 
small area of infiltration to ulceration. Eetina and 
optic nerve are very infrequently involved. In conse- 
quence of these complications vision may be very much 
reduced, but, barring corneal destruction, it returns as 
the intraocular exudates are absorbed. Though arthri- 
tis is not a necessary factor of the diseased process, it is 
almost always present. It generally occurs in more than 
one joint, the larger ones being more often attacked than 
the smaller. 

An interesting feature of the disease is its tendency to 
recur. A new attack of conjunctivitis, followed by pain 
and swelling of the joints, may appear after a fresh out- 
break of gonorrhea and be equally as severe as the first. 
In several instances the cornea and iris have become in- 
volved in the recurring attack after having entirely es- 
caped in the initial one. Furthermore, an increase in 
the urethral discharge is often the forerunner of an ex- 
acerbation of both conjunctival and joint affection^. In a 
case reported by Eiickert there were three occurrences of 
urethritis, two of which were followed by conjunctivi- 
tis, one by iritis. In the case of Apetz there were two 
recurrences and two exacerbations, in all of which the 
conjunctiva \Yas correspondingly involved. A single 
recurrence is more frequently met. 

It may not always be possible to distinguish this dis- 
ease, though in the majority of cases a diagnosis Offers 
very little difficulty. The diseases which come into 
question are acute blennorrhea or gonorrheal ophthalmia 
of the adult and actue catarrhal conjunctivitis. The clin- 
ical picture of a typical case of the former is suffi- 
ciently characteristic to leave no doubt as to diagnosis, 
the tensely swollen lids, the greatly infiltrated conjunc- 
tiva, the profuse flow of pus containing gonococci being 
in marked contrast to the bilateral affection of metas- 
tatic origin with soft lids, relatively smooth conjunctiva 
of the lid and moderate mucopurulent secretion contain- 
ing no gonococci. The' diagnosis, however, must be made 
with care on account of the possibility of the case in 
question being one of mild gonorrheal ophthalmia, ^n 
which the virulence of the urethral infection was greatly 
weakened before the eye w^as inoculated. In such, an 
early bacteriologic examination of the conjunctival se- 
cretion will usually reveal the gonococcus, thus estab- 
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lishing the exogenous character of the inflammation. 
If, however, no gonococci are found, the existence lof a 
metastatic arthritis or iritis will point to an endogenous 
infection of the conjunctiva. 

From an acute catarrhal conjunctivitis the differentia- 
tion is not so easy if we r^ard the ocular condition 
alone. However, the localization of the inflammatory 
process, more in the conjunctiva of the fornix and eye- 
ball than on the lid, and the presence of a deep epi- 
scleral injection, will strongly suggest metastatic con- 
junctivitis. The coexistence of gonorrhea will be addi- 
tional evidence, and should an arthritis be present the 
diagnosis will no longer be in doubt, because metastases 
never exist in genuine catarrhal conjunctivitis. Even 
without metastatic joint inflammation the diagnosis may 
still be made by finding gonococci in the circulating 
blood. 

Can simple iritis or iridocyclitis be mistaken for met- 
astatic conjunctivitis? The congestion of the eye, if 
taken by itself, may not always be sufficiently character- 
istic to enable one to distinguish between the two, but 
if the patient is seen early, swelling and chemosis of the 
conjunctiva and mucopurulent secretion will exclude 
simple iritis with certainty. If, however, the patient is 
seen late, when the conjunctival symptoms proper have 
become less marked or are obscured by the involvement 
of the uveal tract, it may be no longer possible to tell 
from ocular appearances alone whether the initial in- 
flammation was in the conjunctiva or in the iris. It goes 
without saying that in those cases of metastatic con- 
junctivitis in which no part of the uveal tract becomes 
involved iritis does not enter into the question of differ- 
ential diagnosis. 

All reported cases of metastatic gonorrheal conjuncti- 
vitis have occurred in men. Whether any reason exists 
for this in the anatomy of the male urethra and its ad- 
jacent organs it is difficult to say. Many authorities 
claim that systemic infection occurs more often through 
the prostatic portion of the urethra, while, according to 
Fuller, the seminal vesicles constitute the route fre- 
quently taken by the gonococcus or its poison in entering 
the general circulation. 

The old belief of gonorrhea being purely a local dis- 
ease hae been made untenable by modern investigators, 
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who have found gonococci in the circulating blood 
(Wertheim), in the fluid of arthritic joints, and in the 
heart (Thayer). The prevailing and well-proven belief 
is that^ in addition to the local urethritis, gonorrhea may 
produce systemic lesions by the transportation of infec- 
tious material through the lymphatic or blood channels 
from the original seat of disease to distant parts of the 
body. In full accord with this are the clinical reports 
of gonorrheal complications which appear in the litera- 
ture. Besides arthritis, we have well-authenticated cases 
of gonorrheal pericarditis, endocarditis, myocarditis, 
pluritis, nephritis, phlebitis, myositis, myelitis, subcu- 
taneous abscess, general septic&iia, diseases of the 
peripheral and central nervous system, and lesions of the 
skin. With this advance in knowledge before us regard- 
ing gonorrhea in its relation to the general system, it 
may not be amiss to ask ourselves if we, as ophthalmolo- 
gists, should not modify our views of gonorrhea in its 
relation to the eye. Such a suggestion seems all the 
more timely, as many authors of text-books on ophthal- 
mology give iritis alone as a possible metastatic compli- 
cation of gonorrhea. Since Mackenzie first recognized 
gonorrheal iritis, reliable publications have appeared 
from time to time of cases of metastatic dacryoadeni- 
^^g 33, 34 conjunctivitis, tenonitis,^*^ keratitis,^^* ^^ irido- 
chorioiditis,^^' ^^ retinitis,*^' *^' ^^ neuroretinitis,*^ optic 

33. Cause (F.) : Metastatische TrRnendriisenentziindung bei 
Gonorrhoe. Ztschr. f. Augenh., 1904, xl, 399. 

34. Panas : Dacryoad6nIte, Iritis, et conjunctivite 84ro-vasculaIre 
d'origine blennorrhagique. Jour, des Prat, Feb. 21, 1894. 

35. Puecb : Un cas de t^nonlte?. Clin, ophth., January, 1895. 

36. Martin : Kecherches anatomo-pathologiques sur les inflamma- 
tions metastatlques H la suite de la gonorrhoe. G6n6ve IMss. Re£. 
in Arch. £. Augenheil., xiv, 117. 

37. Burchardt : Entziindung der Iris, der Hornhaut, der Sehuer- 
venscheibe und der Netzhaut infolge von Gonorrhoe. Charit6 Anna- 
len, 1897, 345. 

38. Bull (C. S.) : Systemic and Constitutional Character of 
Gonorrhea, illustrated by five cases of iridochorioiditis. Med. Rec- 
ord. 1002, Ixil, No. 25. 

39. Galezowski : Des irido-chorioldites gonococciques. Progrds 
M6d., January, 1905. 

40. Burchardt : Entziindung der Iris, des StrahlenkOrpers des 
linken Auges, Netzhautentziindung beider Augen, und mehrfache 
Gelenksentztindungen nach Gonorrhoe, Charit6 Annalen, 1894, 246. 

41. Galezowski : Sur les alterations vasculaires de la ratine 
dans I'infectlon olennorrhagique. Ann. d'Oculist, 1900, i, 301. 

42. Hllbert : Itetinitis infolge von gonorrhoischer Infektion. 
Ztschr. f. prakt. Aerzte., vii. 

43. Hlffhet: Case of Xeruro-retinitis. Abst. in Med. Bull., Phila., 
April, 189G. 
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neuritis/* and panophthalmitis,*' all depending prima- 
rily on gonorrheal infection. In point of frequency, 
iritis is the most common, occurring, according to De 
Lapersonne, once or twice in 7,000 eye cases and con- 
junctivitis next. Kurka saw 2 cases of this in 20,000 
patients frequenting Professor Fuchs^ clinic in one year. 
The work of investigators in determining the infect- 
ing material which brings about this metastatic con- 
junctivitis, and in establishing its relationship to the 
underiying disease has not been rewarded with uniform 
results. As a consequence three theories have arisen : 

1. Some authorities maintain that the inflammation 
is due to the presence of the gonococcus in the conjunc- 
tival sac, the organisms being carried thither by the 
blood vessels. This is supported by the bacteriologic 
examinations of Lipski, Morax, and Van ^foU, who 
found the gonococcus in the conjunctival secretion. The 
experience of these three observers is almost unique, as 
the great majority have failed to find the specific organ- 
ism. In a review of 30 bacteriologic examinations of 
repori^ed cases I find that 26 showed no gonococci in the 
conjunctival secretion, 3 gave the organism in small 
numbers, and 1 examination was doubtful. Adding my 
2 cases makes a total of 32 examinations, 28 being nega- 
tive, 3 positive and 1 doubtful. Kurka, thinking the 
gonococci might be under the epithelium, excised a piece 
of conjunctiva from one of his patients and examined it 
microscopically, but was unable to detect the organism. 
The advocates of this theory bring to its support the 
investigations of Kiimmerer, Petrone, von Lindemann, 
Hock and many others who have found gonococci in the 
fluid of arthritic joints, arguing by analogy that the 
same infection occurs in the conjunctiva. While the 
bacteriologic examinations made in cases of metastatic 
conjunctivitis are not conclusive, it seems probable, in 
view of the inability of the great majority of observers 
to find the gonococcus in the conjunctival secretion, 
that some other infective agent must be the principal 
one in this inflammation. 

2. The second theory is that the conjunctivitis is the 
result of mixed or secondary infection; that the gono- 

44. Pams : Ntvrite optique d'origine blennorrhaglque. Presse 
M6d., 1895, 64. 

45. Galezowski : Irldo-chorioidite avec nevrlte' optique et panoph- 
talmie daus une m^ningitp c^rt^bro-spinale gonococcique. Rec. 
d'Opht., Paris, 1903, xxv. 301). 
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coccus does not play the important role, but rather pre- 
pares the soil for another organism as the staphylococcus, 
the streptococcus, or the pneumococcus. Van Moll 
found the first in the conjunctival secretion of five out 
of his six cases, and, inasmuch as the staphylococcus has 
been frequently found in the fluid of gonorrheal joints, 
he concluded that the conjunctivitis was probably a 
mixed infection in which the staphylococcus was the 
chief agent. To this it may be objected that staphylo- 
cocci are often found in the normal human conjunctiva 
and that, as Axenfeld has said, they show themselves in 
the conjunctival sac at the slightest irritation, even when 
they are not the exciting cause. Many authorities who 
adhere to the theory of mixed infection base their belief 
largely on those experiments made on gonorrheal joints 
in which the gonococcus was not found, l3ut in which the 
staphylococcus was the organism in evidence. Conclu- 
sions, however, from joint examinations must be drawn 
with care, because with the common method of aspirat- 
ing joints the gonococcus, if imbedded in the synovial 
membrane or present in the periarticular tissues, may 
easily go undetected. From conversations with labora- 
tory workers I learn that it is their experience that with 
modern technic and careful examination of gonorrheal 
metastases the gonococcus is .found more frequently in 
pure culture than formerly, and cases of so-called mixed 
infection are becoming less frequent. 

3. The third and perhaps the most tenable theory 
founded on present knowledge is that this type of metas- 
tatic conjunctivitis is not directly and essentially an in- 
fection by the gonococcus itself, but is the result of a 
poisonous product of this organism acting on the cellular 
elements of the conjunctiva. This possibility was sug- 
gested by Axenfeld in discussing Van MolPs paper at 
Utrecht in 1899. The majority of writers since then 
are more inclined to this view than any other. It seems, 
too, to be well supported by the experiments of Wasser- 
mann,*^ Nicolaysen,*^ Laitinen,*® Grosz and Kraus,**^ 

46. Wassermann : Ueber Gonococcuskulture und Gonococcengift. 
Berl. kiln. Wochschr., 1897, No. 32. 

47. Nicolaysen : Ziir Pathogenitlit und Giftigkelt des Gonococcus. 
Centrbl. f. Bact., 1897, xxii, p. 305. 

48. Laitlnen : BeitrJige zur Biologie des Gonococcus. Centrbl. f. 
Kenntnis der Bact.. 1898, xxili, 874. 

49. Grosz und Kraus : Bacteriologische TTntersuchungen iiber den 
Gonococcus. Archiv. f. Derm, und Syph., 1898, xlv, 329. 
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Christmas,''® Morax and Elmassian,'^ and Randolph.'* 
These investigators have demonstrated that the gono- 
coccTis generates a specific active poison, the gonococcus- 
toxin, which is contained in the body of the organism. 
All of them agree that the bodies of gonococci possess 
this toxic material, but all do not hold tiiat one is artifi- 
cially separable from the other. Wassermann, Nicolay- 
sen and Laitenen maintain that the poison is confined 
to the body of the organism, while Christmas, Morax 
and Elmassian and Randolph believe that it may be, at 
least in part, dissolved in the liquid of the culture me- 
dium. While the toxin has not been chemically defined 
as yet, it has been proved by biologic test to possess 
properties separate and distinct from those of the gono- 
coccus. The latter is destroyed by a temperature of 40 
C. (Wossidlo), while its toxin is destroyed by a much 
higher temperature, according to Christmas 80 C, ac- 
cording to Morax and Elmassian 115 C. It is very 
much more difficult to preserve artificially the activity of 
the gonococcus than that of its toxin. While it is impos- 
sible to obtain an inflammation with proliferation of 
the gonococcus on the animal conjunctiva, whatever the 
mode of inoculation, it is quite possible, according to 
Morax and Elmassian, to obtain an analogous condition 
by instilling the toxin into the conjunctival sac of the 
rabbit. It has also been shown that intraperitoneal as 
well as subcutaneous injections of the toxin have pro- 
duced death in animals, chiefly guinea-pigs and white 
mice, and a solution of this poison has caused urethritis, 
differing from the genuine gonorrhea only by the ab- 
^ 'sence of gonococci. 

Without giving in detail the work of the various 
investigators of this subject, I wish to refer to the ex- 
periments of Morax and Elmassian, which were given 
to the Utrecht Congress of Ophthalmology and with 
which all members of this Section are doubtless familiar. 
It will be recalled that these Frenchmen experimented 
with the live as well as the dead cultures of the gono- 
coccus; that they instilled into the conjunctival sac of 

50. Christmas : Contribution £l I'^tude du gonococcus et de sa 
toxine. Ann. de Tlnst. Pasteur, 1900. 

51. Morax and Elmassian : Du role des toxines dans la produc- 
tion des Inflammations de" la conjonctive. ix Congrds Internat. 
Ophthalmologle, Utrecht, 1899, August. 

52. Randolph : The Role of the Toxins in Inflammations of the 
Eye, Johns Hopkins Bull., Baltimore, 1003, xiv, 47-60. 
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rabbits and man an emulsion of dead gonoeocci and the 
filtered cultures of these organisms and produced an 
inflammatory conjunctivitis both in the rabbit and in 
man. That this reaction was not a mere mechanical 
effect was proved by control experiments. The possibil- 
ity of the gonococcus having anything to do with it was 
excluded by boiling the medium. It seemed perfectly 
clear to the minds of the investigators that this artifi- 
cially produced conjunctivitis was due directly to the 
action of the toxic substance which they dissolved from 
the bodies of gonoeocci. 

The results of Morax and Elmassian might seem at 
first sight to be contradicted by the more recent work of 
Eandolph in the Johns Hopkins laboratory. The latter 
experimented with filtrates of the gonococcus on rabbits 
and found that simple instillation into the conjunctival 
sac produced reaction in only one. instance. In the ani- 
mals which showed no conjunctival reaction, the instilla- 
tions were continued from 15 minutes to 3 hours, while 
those of Morax and Elmassian were kept up from 2 to 7 
hours, the majority being from 5 to 7 hours, It may be 
that the difference in duration of instillation may ac- 
count in part for the difference in results. Eandolph, 
however, produced a conjunctivitis in every case in 
which he injected the filtrate into the conjunctiva. By 
introducing the toxin under the epithelium he facili- 
tated absorption and produced a local reaction more 
quickly than could be obtained by continuous instilla- 
tion. 

Although the investigators who have been working 
along the line of the present subject have brought to 
light most valuable information, they have not produced 
uniform results. Eeasons for this are not hard to find : 

(1) The technic of the investigations is very difficult; 

(2) most animals are not affected by the gonococcus, 
though they seem to be susceptible to its toxin; (3) the 
nature of the gonococcus toxin is still very much in 
doubt; (4) gonorrheal metastases of the eyeball lend 
themselves badly to. experimentation; (5) metastatic 
conjunctivitis being rare, opportunities for studying the 
disease seldom present themselves. 

To me the study of this subject has suggested that per- 
haps better data might be furnished if the bacteriologic 
examination in each case of metastatic gonorrheal con- 
junctivitis were made early and included not only the 
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conjunctival secretion, but also the blood, and the eflEu- 
sion of the joints if arthritis be present. 

In conclusion, it may be suggested as a fair hypothesis 
in the light of our present faiowledge that while it is 
possible, as maintained by Morax fiiirteen years ago, 
for a few cases of metastatic conjunctivitis to be caused 
by the gonococcus in the conjunctival sac, it is probable 
that the essential agent in the great majority of cases 
is not the gonococcus acting on the ocular mucosa, but a 
specific poisonous product of this organism called its 
toxin. 



SOME CONSIDEBATIONS IN THE TREAT- 
MENT OF LACHRYMAL OBSTRUCTION.* 
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Before this Section it is not necessary to discuss the 
treatment of all the various obstructive causes of epiph- 
ora. Those cases due to psychic or reflex causes, to 
refractive errors or in which hypersecretion is due to 
other non-obstructive causes will not be considered. 
The treatment of those portions of the tear drainage 
apparatus above the lachrymal sac, being well understood, 
will receive but little attention. However, further con- 
sideration of the treatment of pathologic conditions of 
the lachrymal sac and nasal duct, especially if it leads to 
free discussion, seems timely, since the diverse methods 
now employed indicate that it is not well understood. 
The necessity of treating abnormal conditions in the 
nose will be emphasized, since they are very important 
in the etiology of these affections. 

For purposes of treatment, I divide the tear drainage 
apparatus into three parts. The upper portion includes 
the puncta and canaliculi. The treatment of this upper 
part has been much discussed and is fairly satisfactory. 
The lower portion, an examination of which should 
never be neglected, and the treatment of which is often 
very important, is that part of the nose into which the 
nasal duct drains. Pathologic conditions of this part 
are the most common causes of inflammation of the 
other parts of the drainage apparatus. The middle por- 
tion comprises the nasal duct and lachrymal sac. This 

* Tills paper has been accepted by the executive committee of the 
Section on Ophthalmology of the American Medical Association, lo , 
be presented before the Section at the Atlantic City Session, June 
4-7, 1907. rublication rights reserved by the American Medical 
Association. 
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portion is less accessible than the others and treatment 
correspondingly less satisfactory. 

In beginning the treatment for epiphora, only con- 
servative measures should be used for the middle por- 
tion — the lachrymal sac and nasal duct — until the condi- 
tions "which could cause obstruction in the upper and 
lower portions are first corrected. The surgeon should 
treat these cases not only from the standpoint of the 
ophthalmologist, but also from that of the rhinologist. 

If there is pus or mucus in the lachrymal sac — dacry- 
ocystitis — extirpation of the sac is often required, but 
conservative treatment should first be given a trial. The 
pus or mucus should be pressed out frequently. A small 
swab of cotton placed over the sac and inner canthus ab- 
sorbs the expelled secretion so that it will not be sucked 
l)ack into the sac when the pressure is removed. Antisep- 
tic and astringent solutions dropped into the inner corner 
of the conjunctival sac just before removing the pres- 
sure of the finger, are easily introduced into the 
lachrymal sac. This, with removal of the lachrymal 
obstruction and treatment of the probable nasal cause, 
sometimes affords relief. One canaliculus should usual- 
ly be slit. When there is much swelling, Risley^ points 
out the special danger of making false passages until it 
has been reduced by cold compresses or other antiphlo- 
gistic treatment. 

As the first step in the treatnient of all other cases, 
except those in which the lids or puncta are everted or 
in some chronic cases of lachrymal obstruction, espe- 
cially those that have been probed, I carefully dilate 
both puncta sufficiently to pass the smallest sized probe 
through the canaliculi. In order that no false passage 
be made, the canaliculus should be straightened as near- 
ly as possible by stretching the lid outward with the 
fingers. At this stage, I do not pass the probe farther 
than merely to enter the lachrymal sac, but repeat the 
probing a few times, a day or so apart, to prevent the 
JFormation of a stricture. If in syringing, the fluid 
readily and without much force passes into the nose, it 
shows that the remainder of the drainage canal is patu- 
lous. In this case simple measures, as gentle dilatation, 
syringing, the use of mild astringents and massage of 
the sac, will likely be rewarded with a good result. 
Therefore, probing of the nasal duct, or other radical 
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measures, should not be resorted to unless the epiphora 
persists after a careful and thorough course of treat- 
ment, and not until, as de Schweinitz- insists, the causa- 
tive factors, obstructive and otherwise, as psychic, rcr. 
ilex, and those of nervous origin, are first considered. 

x\ny short hypodermic or lachrymal syringe, armed 
with a dull needle or other small blunt-ended canula, 
may be used for syringing when the canaliculi are small. 
A larger canula can be used when the canaliculi are 
dilated or after slitting. The syringe should be short 
and not too large, in order that the hand holding it may 
be steadied by resting the fingers against the forehead 
of the patient and so that too much force will not be 
required to press the piston home, which would make it 
unsteady, jabbing the patient and thus causing pain* 
J. S. KirkendalP described an excellent syringe which 
he had made by E. B. Meyrowitz. I have had a some- 
what similar syringe made by V. Mueller & Co., Chi- 
cago. Eegurgitation from the opposite canaliculus can 
be prevented by constricting it with a small clamp placed 
on the lid. I directerl the making of a simple clamp 
manufactured by V. Mueller & Co., Chicago, with which 
different degrees of pressure may be made. It is very 
light, weighing only seventeen grains, and can be read- 
ily applied and removed. W. Gordon Byers* recom- 
mends a canaliculus clamp which he had made by E. B. 
Meyrowitz. In the same article he describes a syringe 
nozzle which swells some distance from the end, so that 
when pressed home it completely stops up the canalic- 
ulus being syringed, and thus prevents regurgitation 
from it. 

The canula should not pass farther than the lachrymal 
fiac, and at first the syringing should be repeated every 
day. Syringing is most useful in cases seen early, and 
must be thoroughlv and perseveringly done, which re- 
quires the cooperation of the patient. Any mild astrin- 
gent solution, e. g., adrenalin chlorid, zinc sulphate, gr. 
14 or 1 to the ounce, or some simple cleansing solution, 
as plain distilled sterile water, or saturated solution of 
boric acid, etc., may be used. In some cases of dacryo- 
cystitis, I have found very weak solutions of silver ni- 

2. Trans. Sec. Ophth., Col. of Phys., Philadelphia, 1905. 
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trate very eflBcient, but, like its various much lauded sub- 
stitutes, it is liable to produce argyrosis. 

Repeated cleansing of the sac may be necessary for a 
week or more before the congestion is sufficiently re- 
duced that fluid may pass into the nose, after which 
time the syringing is repeated at constantly increasing 
intervals. Indeed, patients can be taught to use a 
syringe themselves, preferably one with a rubber bulb. 
It is easier than to teach them to use a probe. If there 
are weak spots in the sac wall, especially aiter probing, 
syringing must be gently done or the walls may be rup- 
tured. 

If the fluid can not be made to pass into the nose, 
there is an obstruction either in the nasal duct or the 
lachrymal sac or at the outlet into the nose. It is well 
known how rarely the lachrymo-nasal canal becomes 
diseased secondary to conditions of the conjunctival sac, 
even when gonorrheal or diphtheritic conjunctivitis is 
present, but the nasal factor in the etiology of these 
troublesome conditions must not be overlooked (Brewer- 
ton,* Meyer**). J. Herbert Parsons" states that the in- 
fection generally spreads up the nasal duct from the 
nose, though, in rare cases, it may start in the conjunc- 
tival sac. He remarks that conjunctivitis rarely causes 
dacryocystitis, although the latter and rhinitis often 
give rise to conjunctivitis, which, in turn, excites an 
overproduction of tears. Byers writes:^ "The initial 
changes in chronic catarrh of the lachrymal duct occur, 
as a rule, about the inferior meatus." At first epiphora 
is usually complained of when going out into the cold 
or wind or during a coryza, when the cavernous tissue of 
the nose is swollen, and later it is aggravated by the 
same conditions. 

The slit-like outlet of the nasal duct into the nose is 
surrounded by cavernous tissue with its dense plexuses 
of vessels, often capable of such swelling as to occlude 
the space around the opening. It is, therefore, in a por- 
tion of the nose frequently inflamed by coryzas, where 
the cavernous tissue is constantly changing in bulk, in 
an effort to warm, clean and moisten the inhaled cold, 
dry and often irritating air. The tissues on the inferior 
turbinate bone may become so hypertrophied as to press 

r>. Berl. klin. Wochschr.. 1906, xxiii, 751. 
n. Brit. Med. Jour., Feb. 23. 1907. 
7. Ophth. Record February, 1904. 



141 

on the floor of the nose and shut oflE proper drainage. 
This also may be brought about by spurs on the septum 
or deflections of it, polypi or other abnormal conditions 
of the nose, often limited to one side, just as the 
epiphora is. 

The mucous membrane walls of the lachrymal sac and 
nasal duct, continuous with the mucous membrane of 
the nose, like those of most ducts in the body, normally 
lie in contact, and are surrounded by well-developed 
venous plexuses connected with the cavernous tissue of 
the nose. It can readily be seen that inflammation of 
the cavernous tissue around the outlet of the duct block- 
ing it would sooner or later cause an engorgement of the 
vessel plexuses which underlie the mucous membrane of 
the nasal duct. Therefore, inflammation easily extends 
from the nose to these tissues, which, when swollen 
within a bony canal, especially if catarrhal inflamma- 
tion has also extended along the mucous lining, par- 
tially or wholly obliterate the lumen of the duct, so that 
more than normal force is required to press the tears 
through into the nose. In this way a stagnant, irritating 
fluid containing micro-organisms accumulates, forcing 
the walls of the sac and duct apart and causing them to 
secrete more fluid and later even mucus and pus. Tooke' 
says that a more fertile field for the production and cul- 
tivation of bacteria than a stagnant lachrymal sac is 
difficult to find. The walls of the sac are weakened and" 
gradually give way to the pressure of the fiuid, losing 
their elasticity. Therefore, in all cases, the portion of 
the nose into which the nasal duct empties should be 
thoroughly examined before treatment is commenced, 
and especially before passing probes or otherwise radi- 
cally treating the nasal duct. 

It is often difficult, even in fresh specimens, to find 
the outlet of the canal under the inferior turbinate, and 
it is usually not possible to examine the exact outlet. 
Much can be done, however, to relieve congestion in its 
locality. In many cases the epiphora may be tempo- 
rarily relieved by a local application of a solution of 
adrenalin or silver nitrate applied by means of cotton 
wrapped on the end of a bent probe. In order to reduce 
the redundant tissue, it may be necessary to cut or cau- 
terize through the mucosa, or even to remove a portion 
of it. Sometimes the anterior end of the inferior tur- 
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binate, mucous polypi or other growths should be re- 
moved, and any inflammation, hypertrophy or mal- 
formation treat^, which might cause obstruction, e. g., 
syphilitic or scrofulous rhinitis, ulcers or scars due to 
syphilis or lupus. The treatment of this portion of the 
nose must be gentle ; large scars might so pull the mu- 
cous membrane as to interfere with the nasal duct open- 
ing. Nasal sprays or washes are often very useful. 
Probing from below, while perhaps rarely possible, is 
impractical and likely to irritate and inflame the often 
valve-like lips of the linear-shaped opening in the mu- 
cous, membrane, an opening always difficult to find. 

However, if no obstruction to the drainage of tears 
into the nose can be discovered, or if such is removed, 
and still fluid will not pass, the stricture must be in the 
lachrymal sac or nasal duct, and in such cases is gen- 
erally situated near the lower portion of the sac where 
the lumen is narrowest. In examining a large number of 
skulls, I have noted that the bony canal is seldom 
round, but usually elliptical or oval in shape, with its 
long axis from before backward, or backward and slight- 
ly inward. The lumen of the nasal duct is slit-like, its 
long axis more or less nearly corresponding with the 
lumen of the bony duct. The bony canal is seldom 
straight. It can readily be appreciated, therefore, that 
when the nasal duct is not straight, but sometimes even 
tortuous, a practically straight probe pushed against the 
mucous membrane where the duct bends is liable, unless 
great care is exercised, to injure the mucous membrane 
at this point, possibly tearing it if the point of the probe 
is sharp, certainly bruising it against the bony wall, and 
no doubt denuding it of some of its softened and swollen 
epithelium. It may also lacerate the subepithelial tis- 
sues and even cause slight hemorrhages iji the submu- 
cous vascular tissues. It is too, often forgotten that the 
outer lining, the periosteum, is easily inflamed by any 
trauma, as indicated by aching for a long time after 
probing, especially in rheumatic, scrofulous or syphi- 
litic subjects. The lower end of the membranous duct 
leading to its slit-like . opening, which is situated some- 
w^here in the mucous membrane of the nose beneath the 
inferior turbinate, is probably seldom in line with the 
rest of, the duct. Therefore, it is easily seen that a 
probe held in a fixed position by the bony duct is likely 
to irritate, conofest and. inflame the delicate mucous 
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membrane of the lower end of the (hict and the nasal 
mucous merabran(* near its outlet, both of which must 
usually be pulled out of their normal position, pressed 
against contiguous bone, sometimes crushed and torn 
bv the straight probe. This passing of the probe com- 
pletely into the inferior meatus — except in the cases in 
which it has previously been passed — is uncalled for and 
dangerous, often giving rise to strictures in this part 
and even to proliferation of* granulation tissue about the 
mouth of the duct, which obstructs it. This may some- 
times be due to adhesion of the injured and subsequent- 
ly inflamed lips of the op<ming through the nasal mu- 
cous membrane. 

T used to believe that probes were not properly em- 
ployed unless they were passed completely into the nose, 
but in some cases I discovered that, whereas, in the be- 
ginning, after probing, I was able to syringe freely into 
the nose, that later, after having probed for some time, 
it became impossible to do this. As I pointed out in a 
former paper,*** this was simply due to the formation of 
strictures or granulation tissue about the outlet of the 
duct, resulting from the irritation produced by passing 
straight probes through its lower crooked end. Tn addi- 
tion, this portion of the nasal mucous membrane is prob- 
ably often irritated by an abnormal discharge from the 
duct. It is, therefore, well to remember that, while 
there may be more than one stricture in a case, only one 
may exist, and that indiscriminate probing may cause 
others, and that in any case it is unnecessary and un- 
wise to pass a probe farther than the lowest stricture. 

Since most strictures of the nasal duct are at its 
upper end, why should not the operator, when other 
treatment has failed and he feels compelled to use 
probes, at first pass them only a short distance into the 
duct and then try if he can not syringe through it? If 
he can not succet^d in syringing he can pass the probe 
still farther and again try syringing until successful. 
In this way it will frequently be found unnecessary to 
pass the probes down into the nose, but only a short dis- 
tance into the duct, with, therefore, less danger of pro- 
ducing new hemorrhages, strictures or granulations in 
the duct or about its outlet. 

Oases that require complete passage of the probe be- 
fore syringing can be accomplished, often do not give 
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good results unless due to an acute congestion of the 
submucous vascular tissue, which later subsides, due to 
a bettered condition in the nares, if luckily the mucous 
membrane has escaped severe injury from probes. 

The very small probe, although it may properly be 
used in the canaliculus, is quite likely to produce false 
passages in the nasal duct (Risley^). On the other 
hand, since the membranous walls of the nasal duct 
normally lie in contact, there is probably little necessity 
for making its lumen an open drain for the free passage 
of infectious nasal secretions and even air, by passing 
probes, often larger in dia;neter, especially in certain 
directions, than the bony canal itself. The nasal duct 
and the urethra demand different treatment, since there 
is little physical analogy between the two, the undi- 
latable bony nasal canal being nearly filled with perios- 
teum, submucous vascular tissue and mucous membrane, 
structures very easily injured. I prefer medium-sized 
silver probes, elliptical in shape, which more nearly cor- 
respond to the usual shape of the duct and bony canal 
and are, therefore, more easily passed than round probes 
of similar size. The ends are blunt so as to injure the 
mucous membrane as little as possible. 

Holmes® has well said : "Any one, if enough strength 
is used, can make a false passage in the nasal duct with 
any probe. '^ False passages and rupture of the ethmoid 
cells. with the formation of inflammatory tissue about 
the sac may result, making subsequent operation more 
difficult. Parsons" remarks that, "no matter how skil- 
fully probing may be performed, it is almost inconceiv- 
able that grave damage will not be done." The new 
fibrous tissue resulting from abrasions or hemorrhages 
is at first elastic and resilient, but it contracts as it 
organizes, necessitating the further use of probes and 
those of larger caliber. Since the nasal duct is well sup- 
plied with sensory nerves, probing is most painful and, 
therefore, it is difficult or even impossible to persuade 
the patient to persevere in treatment. Soon the con- 
traction of fibrous tissue, together with fresh inflamma- 
tion again occludes the duct. Epiphora and regurgita- 
tion of pus have usually continued for some time before 
the patient again has the courage to undergo treatment. 
Large probes are necessary to stretch the now more re- 
sistant fibrous tissue, and Parsons" well says : "And so 
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the weary cycle goes on, epiphora and pus alternating 
with probes and pain/' 

I think the tendency at present is toward the greater 
use of the syringe, giving the probe a less active part in 
the treatment of these cases (Snyder^^). Byers^ finds 
that after several injections of a solution of adrenalin a 
few minutes apart, each injection reducing a part of the 
engorgement in the nasal duct, it is usually possible to 
syringe fluid through into the nose. Astringent solu- 
tions are not only helpful because of their action on the 
mucous membrane of the duct, but also because they 
tend to reduce the congestion around the oulet of the 
duct in the nose, a part frequently inflamed because of 
irritating discharge from the duct or from the free pas- 
sage of probes, and usually difficult to reach with topical 
applications made through the nose. 

I addressed a few questions to a number of prominent 
ophthalmologists, but can find space for the replies to 
only two of them. 

Have you objections, and if so, what, to removal of the lachrvntal 
sac in chronic dacryocystitis or in chronic lachrymal obstruction, 
where conservative measures fail to give relief? 

HuBBELL has never felt it to be necessary. 

SxYDEQ has no objection to the operation when necessary, but 
thinks few cases need removal. 

Donovan advises It only after thorough treatment with large 
probes has failed. 

Wt^BDBMANN rarely fails to cure by other means, and has found 
it necessary to remove only two sacs. 

Knapp says that the extirpation of the sac does not give perfect 
relief from overflowing of tears, but, of course, it cures purulent 
conditions. 

GiFFOBD practically never finds it necessary to destroy the sac 
except when the canal has been obliterated by trauma. In such 
cases, he destroys the sac with thef Paquelin cautery, but has never 
extirpated one. 

HANSELii, when probes will not relieve after slitting thp canal- 
iculus, removes the sac. 

Vail has no objection to the operation, although he thinks that 
nearly every case can be cured without. He says it should be urged 
before* opening the eyeball. 

Taylor says that he has no special objection to it, but has nearly 
always found that other measures give relief. 

Theobald has none, but thinks it called for in very few cases. 

DcNBAR Roy, Stricker and Baker have no objection to it in 
cases of chronic dacryocystitis, but think it unnecessary in chronic 
lachrymal obstruction. 

Hiram Woods has no objections, but finds that many patients 
decline the operation. 

DE ScHWBiNiTZ writcs that he has not only no objections, but is 
sure it is the proper procedure. In an accompanying letter, he says : 
"I have practically given up the use of probes, certainly so far as 
the treatment of chronic dacryocystitis is concerned." 

Casey Wood writes : **I have no objection, on the contrary, I 
greatly prefer the operation when other means of cure have failed." 

Beard answers "No, on the contrary, I resort to the operation 
more and more frequently as time goes on." 

Wilder says he approves of the operation. 

11. Ophthalmology, October, 1906. 
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MiLLiKix, A. E. BuLsox, Jii., Zentmayer, IjAvder, Vox, Carrow, 
White, 11owb_, Buuns, Ellet, Melvh,le Bi^ck, Keber, John 
Green, Jr., Williams, Todd, Veasey, Risley, Jackson, Wescott, 
Conner, IUndolph, Parker, Nelson M. Black and Ayers have no 
objection to the operation under the conditons mentioned in the 
Question. 

Greenwood thinljs It should be^ advised more frequently. 

Trince says that he removes the lachrymal sac in all cases of 
chronic dacryocystitis when the patient's consent can be obtained. 

Snydacker says that he considers It, If properly done, the only 
rational procedure in the conditions mentioned in the question. 

Sava<je has had satisfactory results by removal of the sac. 

Weeks has no objection to it, and frequently perrforms the opera- 
tion under such circumstances. 

Tooke emphatically recommends the extirpation of the sac in 
clironically inflamed conditions, or whenever regurgitation of pus 
or mucopus is maintained by obsti-uction In the nasal duct. 

Bykrs writes: "In cases of chronic obstruction of the lachrymal 
canal in which conoservative measures have failed to give relief, and 
especially when the condition is associated with the formation of pus 
which yields cultures of highly virulent bacteria, I have not only 
no objection to the removal of this structure, but consider the opera- 
tion exi)edient for the comfort of the patient and safety of his eye." 

My next question was : 

(o) Do you consider it advisable to remove the sac and gland 
in one oi.erationf (b) How often do you find it neecssary to operate 
on the lachrymal gland after removal of the la<;hrymal sa^'f (c) 
In such cases, do you remove all or only a certain portion of the 
lachrymal gland f 

KisLEY has had no experience with removal of either sac or gland, 
and believ'ea it to be rarely necessary. 

Thkohald says that he has never done either operation. 

II0L.MES replies : (») Yes, on account of one anesthesia, (b) He 
always removes both because otherwise patient suffers from "tear- 
ing" all his life, {c) He removes all of the gland. 

('arrow : (a) Yes. (ft) He always removes the gland when he 
operates for ablation of the sac. (c) All. 

(Jreknwood : (a) Yes, in young people, (ft) In middie=-aged and 
elderly people, removes the sac only. (c) He removes the whole 
gland. 

Weeks : (a) No. (ft) He removes thef gland after removal of 
the sac in a minority of cases, (c) He removes the orbital portion, 
the principal portion of the gland, and leaves the palpebral. 

A. E. Prince: (a) Removes sac and gland at one operation If 
there is an excess of lachrymatlon. (ft) He considers It often neces- 
sary to remove the lachrymal gland after removal of the lachrymal 
sac before the epiphora is completely stopped. He adds that many 
patients have no special trouble with epiphora after removal of the 
sac. 

A. E. BuLsoN, Jr., removes the sac only, and if necessary a por- 
tion of the gland later. 

Ellett has never removed the gland, but thinks that it ought to 
be done when the amount of lachrymatlon after removal of the sac 
is considerable. 

DE ScHWBiNiTZ : (o) He does not. (ft) He has only once found it 
necessary to remove the whole gland, (c) He sometimes removes 
the palpebral part of the gland. 

GiFFORD : (a) Not unless the patient is going to leave for unciv- 
ilized parts, (c) If lachrymatlon continues annoying, he would 
remove palpebral portion of the gland, and later, if necessary, the 
orbital portion. lie has seen one case in which hemorrhage into the 
orbit, with atrophy of the optic nerve, and oculomotor paralysis fol- 
lowed removal of the! gland. 

Byers (a) No. (c) The accessory portion of the gland. 

Tooke answers : {a) No, since satisfactory results are obtained 
by the complete removal of the sac. (r) In some cases he might 
remove the accessory portion of the gland. 

Donovan : (a) No. (c) Would remove a portion first. 

Casey Wood: (a) He is opposed to the renJoval of the sac and 
gland at one sitting, particularly as the excision of the former very 
often brings about a cure without recourse to removal of the gland. 

Fox : (a) No. (ft) Never. 

Lauder : (b) Never. 
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Jacksox : (a) No. (5) He doc?8 not consider It necessary to 
remove any portion of the inland. 

John Greene, Jr.: (a) No. (ft) He has never removed the 
lachrymal gland. 

Beard: (a) No. (ft) Never. It is quite unnecessary. 

Wilder: (a) Never, (ft) Karely. The lachrymation.that might 
have been considerable before removal of the sac, because of the 
reflex irritation from the inflamed sac, usually grows less after 
c=xtirpation. 

WtyRDEMANN has uever removed the lachrymal gland for such 
purpose. 

Hansell never removes the gland except when it is the seat of a 
new growth. 

Woods removes the gland only in malignant diseases of the orbit 
and would hesitate to do so for the relief of epiphora after an ex- 
cision of the sac. 

Dunbar Roy, Aters, Stricker. Nelson M. Black, Connor, 
Williams, Reber, Wescott, Parker, Savage, Bruns. Zentmayer. 
Howe, White and D. W. Stevenson have never found it necessary 
to remove the lachrymal gland. 

Veasby does not remove the gland and finds it unnecessary. 

Vail is satisfied that the gland need not be removed. He^ says 
that if the conjunctivitis due to the dacryocystitis is cured, no 
epiphora will be present. 

Baker has not found it necessary to remove the lachrymal gland, 
as patients are usually satisfied with the cure of the dacryocystitis 
and have not been troubled much with epiphora. 

Posey writes that he has removed about thirty sacs in subjects 
of all ages, but has never found it necessary to remove the gland. 

Todd finds that his patients receive the desired relief by the 
removal of the sac. 

Melville Black has never found it necessary to remove the 
lachrymal gland, as he finds the epiphora better when the conjunc- 
tivitis disappears after removal of the sac. 

Snydacker has removed the lachrymal sac fifty- two times, and 
while a majority of the patients complain of epiphora In cold 
weather, he has not thought it advisable to remove the gland. 

Parsons" states that if syringing and other measures fail, extir- 
pation of the lachrymal sac offers a really radical cure, and. In 
certain conditions, he strongly advises it. 

EvANs*2 gayg ihat the only effective way of treating chronic 
dacryocystitis, and so removing a prolific source of blindness, is by 
removal or obliteration of the lachrymal sac, but he believes ex- 
cision infinitely preferable to obliteration. 

I think that the sac shouH be extirpated under the 
following conditions: 

1. When pus or mucopns can be pressed out of it, 
unless the disease yields to a reasonable amount of con- 
servative treatment, which does not demand of the pa- 
tient too much sacrifice of nervous energy, time and 
money. On account of the danger of hypopyon ulcers, 
the demand for removal is imperative in those whose 
eyes are frequently subjected to injuries, as farmers, 
mechanics, stone cutters and lumbermen. 

2. In cases in which the decry ocystitis is bilateral and 
the patient has already lost one eye from hypopyon ulcer, 
the sac should be removed on the side of the healthy 
eye. ' Axenfeld^^ states that nearly 80 per cent, of cases 
requiring removal of the sac are in the working classes, 
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and that in nearly 35 per cent, of cases of dacryocysti- 
tis permanent dense opacities of the cornea result. 

3. If there is severe ulceration of the cornea with 
dacryocystitis, or even lachrymal obstruction, it is often 
advisable at least to incise the sac and drain it, but I do 
not hesitate to remove such sacs, even during the height 
of the inflammation, since ulcus serpens must be treated 
vigorously to prevent perforation and loss of the eye. 

4. As a preliminary to operations requiring the open- 
ing of the eyeball wfiere dacryocystitis is present. If the 
fellow-eye has been lost by postoperative infection, the 
necessity of such preliminary operation is imperative. If 
an immediate iridectomy is necessary for glaucoma, or if 
for any reason sufficient time is not allowed for healing 
of the wound before opening the eyeball, it is best, any- 
how, to remove the sac completely. Sutures passed 
around the canaliculi or cauterization of them are poor 
substitutes for removal of the sac, which should at least 
be opened and drained if the patient will not permit 
removal. 

5. In cases of chronic lachrymal obstruction without 
any apparent blennorrhea of the sac when normal drain- 
age can not be restored, as in many cases of traumatic 
destruction of the lachrymal channels. In such Cjases it 
is safer for the eye to remove the sac, destroying com- 
pletely the lumen of the remaining connecting channels, 
especially since it is impossible to know how soon an 
acute or chronic blennorrhea may replace the apparently 
simple obstruction and innocent, but often dangerous, 
epiphora. Tooke® pointed out that the presence of 
dacryocystitis is often disguised by a high crest on the 
lachrymal bone, preventing proper pressure on the sac, 
and sometimes by the increased pressure forcing the con- 
tents of the sac into the nose instead of into the con- 
junctival sac. 

6. When lacvhrymal fistula is present. 

7. In cases in which there is necrosis or disease of the 
bony walls of the canal. 

8. A dilated or atonic sac should often be removed, 
the embracing fibers of the orbicularis being atrophied, 
and especially in long-standing cases with partial de- 
struction of the walls of the sac and duct and in which 
probes have been employed. 

9. In certain cases of polypus or when there is much 
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thickening of the sac lining, sometimes indicated by a 
lumpy feeling after emptying the sac. 

10. In debilitated or nervous persons or any who 
can not endure probing, de Schweinitz^* considers it 
especially valuable in the insane. 

11. In dangerous conditions, such as tubercle and 
malignant growths. 

The various forms of operation have been fully de- 
scribed by Axenfeld,^* Holmes,* de Schweinitz,^* Tooke,® 
Evans," Jocqs/'^ Arnold Knapp,^' Parsons,* Lesshaft,^^ 
Kuhnt,^® Syndacker,** and others. I prefer the sub- 
periosteal method for removal of the sac as described by 
Axenfeld,^^ Snydacker** and de Schweinitz.^* Since the 
fundus of the sac extends above the level of the internal 
palpebral ligament, great care must be used to see that 
every portion of it is completely removed. Parsons* as- 
serts that absolutely no harm results from dividing this 
ligament. I find it easier to make a complete dissection 
when it is divided, the cosmetic result being just as good 
if it is properly sutured. My incision, to the bone, com- 
mences at the upper border of the internal palpebral 
ligament and extends downward and slightly outward for 
about 2 cm., just a little to the nasal side of the internal 
bony margin of the lachrymal fossa. The knife should 
point toward the ear of the opposite side. The specula 
stretch the tissue so that a 2 cm. cut is sufficient. 
There is no need of having a long cut below the internal 
palpebral ligament. It is easy to separate the perios- 
teum from the inner side of the lachrymal fossa. After 
this is done, the sac should be seized with the forceps, 
pulled upward and cut off low at its junction with the 
nasal duct. It should then be dissected from below up- 
ward, severing the upper part last. For the first few 
days the wound should be disturbed as little as possible 
in order to avoid opening it. 

One of the most troublesome parts of the operation is 
hemorrhage, especially if the incision has been made too 
far internally. If the angular vein is cut it should be 
ligated. I have attempted partially to overcome the 
hemorrhage by means of two simple specula, unlike 

14. Philadelphia Hosp. Rep., 1904-05. 

15. Clin. Optalmo., January, 190fi. 

16. Arch, of Ophth., 1903, xxxii. No. 4. 

17. Kiln. Monatsb., August, 1906, xllv, 11, 256. 

18. Cor.-Bl. d. allg-artzl. Ver. v. Thuringer, Weimar, 1888. xvli, 
635-644. 

19. Chicago Med. Rec, Oct. 15. 1003. 



A METHOD OP PERFOEMING TEN0T0M12 
WHICH ENABLES THE OPERATOR TO 
LIMIT THE EFFECT AS REQUIRED.* . 



FRANK C. TODD, M.D. 

MINNEAFOOS. 



A complete tenotomy of an extrax)cular muscle eflfects 
a change of about 13 degrees. This can be varied only 
by following Panas^ method of stretching the tendon 
previous to tenotomizing, as described, by. L^. A. Edward 
Davis before this Section in 1901 ; this produces some- 
what less effect, because the muscle, having been pre- 
viously stretched, reinsertion takes place further for- 
ward on the globe. A somewhat increased effect may be 
produced by extreme rotation of the eye away from the 
muscle after tenotomizing, thereby stretching or rup- 
turing some of the accessory attachments. 

But this does not give much opportunity of regu- 
lating the effect of a tenotomy and no possibility of cor- 
recting errors of less than about 13 degrees. Further^ 
more, we do not know where the tendon will become re^ 
attached, consequently how much disturbance of the 
muscle balance not previously existing may be brought 
about by this effort to make correction. Therefore, 
complete tenotomy is always undesirable and is, indeed, 
unsafe when we are aiming to bring about something 
more than cosmetic results. The partial tenotomy (of 
Stevens^) is unsatisfactory and I have found it entirely 
ineffective. This we would naturally expect to be the 
case, for if we leave uncut any of the fibers at eacl; 
side of the. tendon of an extraocular muscle these uncut 
fibers hold the tendon in place firmly until reattachment 

♦ This paper has been accepted' by the exeteutive committee of the 
Section on Ophthalmology of the American Medical Association, to 
be presented before the Section at the Atlantic City Session, June 
4-7, 1907. Publication rights reserved by the American Medical 
Association. 

1. Motor Apparatus of the Eye, p. 48. 
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takes place in the same location. In those cases in 
which some effect has been produced by such a partial 
tenotomy, all of the tendon must have been severed, 
leaving only secondary lateral insertions (the adenicu- 
lum tendinis of MerkeP) at the edge. 

Savage^ proposes and practices incision of one side 
of a tendon ; but this is for the purpose of changing the 
plane of action of the muscle. 

Because an error of less than 13 degrees can not be cor- 
rected by a tenotomy and because of the facts just men- 
tioned regarding the so-called partial tenotomy, I have 
practiced the operation described below for producing a 
limited effect and securing just the amount desired. 




Fig. 1. — Showing 
may be modified if desi 



the 



author's method of tenotomy and how it 
red. 



While the severing of all but a few of the fibers of the 
tendon will produce no effect we may sever a portion of 
the tendon on one side and in another place on the oppo- 
site side, situated a short distance longitudinally froq^ 
the first incision, sever the remaining fibers and thereby 
lengthen the tendon. However, no lengthening will take 
place until every fiber is severed in one place or another. 

Figure 1 describes better than words how this method 
may be practiced and shows the results secured; it also 
shows how the operation may be modified apd the effect 
increased by adding one more incision, thus placing 
two incisions on one side of the tendon and one on the 
opposite side situated between them. Besides being 
more complicated, this is unnecessary, for, in doing the 
simpler operation, we only need to lengthen the cut to 
produce more effect. 



2. Howe : The Muscles of the Eye, I, p. 38. 

3. Ophthalmic Myology, p. 160. 
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The method shown on the left in Figure 1 is the one 
I have practiced in the illustrative cases herewith re-' 
ported. 

Case 1. — Hyperphoria. — C. P., male, aged 48, consulted me 
March 5, 1904. Test, homatropin, 

R., 6/30, Q/6 4- 1.25 Z + -SOX 90 R. H. 2**, Superduct 4**. 

L., 6/30, 6/6 4- 1.75 Z + .26X180 Subduct 2^ 

No cyclophoria; at times he had about a degree of esophoria. 
Patient having been under observation and wearing various cor- 
rections, including partial and total correction with prisms, 
with nothing more than temporary relief, after consultation 
with Dr. Wiirdemann it was decided to operate on the right 
superior rectus. A further study of the case demonstrated that 
there was a total R H. ot 3%**. 




Fig. 2. — Incision In conjunctiva shown large for purposes of 
demonstration. 



R. 
L. 



VERSIONS AS SHOWN BY THE TROPOMETEB. 

Super. Sub. Ad. 



45** 
35** 



40** 
40** 



50** 
50** 



Ab. 
46** 
46** 



Operation, — After making a small conjunctival incision, 
incisions were made from each side of the tendon of the 
superior rectus of the right eye, one on the external side 
near the insertion and the other on the inner side about two- 
thirds the width of the tendon from the first. Following the 
first cutting, measurements were made with the single prism 
and red glass test, which showed no correction ; the patient was 
again put on the table and the length of the incisions increased, 
bringing about the correction of 1.5** as shown by the prism 
test; a third lengthening of the incision resulted in 2° more. 
Desiring to secure an over-correction, a fourth incision was 
made correcting 1** more, thus giving about 1** of over-correc- 
tion. The conjunctiva was brought together with a vertical 
suture and the eye covered with a pad. 
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Postoperative History. — First day, no diplopia; 0.5° over- 
correction. 

Second day, 2** over-correction; pad was removed and left joflf. 

Third, f ourth, . fifth and sixth days, from 2** to 2.6° over-cor- 
rection shown. 

Twelve days after operation orthophoria, superduct, 3.5° ; 
subduct, 3.5°. 

Test one month later showed orthophoria, superduct, 4° ; sub- 
duct, 3.5°. 

Six months later examination showed orthophoria, superduct, 
2.5° ; subduct, 2.6° ; no cyclophoria, no exophoria, no esophoria. 

Case 2. — Exophoria, — Mrs. E. K., aged 33, brought a letter 
from Dr. Taylor, Huron, S* D., stating that on repeated tests 
she had manifested 14° of exophoria. Dr. Taylor had worked 
with the case some years and had concluded that an operation 
was necessary. j 

My test showed refraction under homatropin as f<;4lows : 

K., 6/9, 6/5 4- .50 3 -j- .25X 30. 4 : 

L., 6/9, 6/5 -f .50 Z + .25X180. ■'-''■ r ' j 

Exophoria at 6 m, 12°, at 30 cin. 11°; abl 15°, ad. 28°; no 
hyperphoria^ no cyclophoria. 

yERSIONS AS SHOWN BY THE TBOPOMETEBj 

Super. ^Sub. Ad: * Ab. 

R. . ; . 30° 45° 40° 50° 

L. .;........ 30° 45° 50° . I 50° 

Treatment. — Operatioi^ was done s^s above on ri^t external 
rectus. First incisions had no effect ; the next incision, extend- 
ing considerably further; brought about orthophoria. Desiring 
to secure considerable over-correction, a third incision was made 
and brought aboiit 7° esophoria. 

Postoperative History. — First day examination, no diplopia, 
esophoria, 4°; second day, esophoria, 9°; third day, esophoria, 
7°; sixth, day, esophoria, 7°.; eighth day, esophoria, 3°. 

Five months later measurements made by Dr. Taylor showed 
exophoria at 6 m. 0.5°. 

A study of this operation and the oases reported 
bring out the following facts : - 

1. This method may be practiced in cases of hetero- 
phoria; the' muscle balance measured by the Maddox 
rod or the prism test at any stage of the operation and 
the effect increased a little at a time (as low as one-half 
degree if desired) until the proper effect is secured. 

2. In those cases of strabismus in which it is impos-. 
sible. to secure single binocular vision, measufements 
may be made by the parallax test (of Duane) or by the 
cover test and the effect regulated at will. 

3. This operation may be performed in conjunction 
with advancement operation on the opposite tendon. 
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4. The possibility of the wrong insertion of the muscle 
is prevented, as the insertion is not interfered with, the 
inusele simply being lengthened. 

5. The operation may be painlessly done under local 
anesthesia and the eye left unljandaged. 



THE TREATMP]NT OF STRABISMUS IN 
YOIJXG CHILDREN.* 
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Ever since Donders taught us the intimate relation 
between convergence and accommodation we have known 
that the rational cure of squint is an early correction of 
the error of refraction; but, owing to the difficulty of 
accurately correcting errors of refraction in young chil- 
dren, we have usually waited until the child was old 
enough to assist us by reading the test type. Then it is 
too late to cure the majority of cases, and we are obliged 
to resort to an operation, which hau yielded fairly satis- 
factory results from a cosmetic point of view, but un- 
fortunately it does not restore binocular vision, and in 
many cases the permanent results of the operations have 
been far from ideal, many cases Itaer in life developing 
a divergent strabismus — a deformity greater than the 
original one. Indeed, it has come to pass, as Browne 
has well said :^ 

We are all the inheritors of two legacies which unequally 
profit us, and though in our reasonttlng we aspire to be fol-- 
lowers of Bonders, it must be admitted that in our practice, we, 
from old custom, from want of knowledge and patience, and 
from convenience, do revert to the primitive view of the school 
of Diffenbaoh. We resemble those barbarians, who, converted 
to Christianity, prefer the orthodox theology and ethics, but 
who, under slight temptation, cast off their new religion and 
go Fantee. 

* This paper has been accepted by the executive committee of the 
Section on Ophthalmology of the American Medical Association, t.o 
be presented before the Section at the Atlantic City Session, June 
4-7, ld()7. Publication rights reserved by the American Medical 
Association. .... 

1. Squint Occurring in Children," Barlliere, Tindall and Cox, 
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As almost every child is hyperopic, therefore almost 
everyone is potentially capable of acquiring convergent 
squint. There must be some exciting cause which in a 
few cases is quite apparent, such as paralysis, opacities 
of the cornea or lens, central chorioiditis, optio-nerve 
atrophy, etc. I have now under observation a bright 9- 
year-old boy, brought to me three years ago with a con- 
vergent monocular squint. In the squinting eye there is 
a small posterior polar cataract. The mother can not 
understand why spectacles do not correct the deformity 
in her child^s eyes as it does in the eyes of her ndgh- 
bor's children; but it is quectionable whether even a 
tenotomy would improve the condition, and the cataract 
is so small that it would scarcely seem advisable to ex- 
tract it While such cases are always interesting and 
often baffle our best endeavors to remedy, yet it is not 
the management of such cases that I had in mind in the 
preparation of this paper. I intend, rather, to limit my- 
self . to a consideration of the ordinary concomitant 
squint in which both eyes are, excepting for the error 
of refnu3tion, apparently healthy so far as we can de- 
termine ophthahnoscopically or otherwise. In many of 
these oases we have accepted the statement of the mother 
that the strabismus followed some slight illness, such as 
measles or whooping cough, or the eye was inflamed or 
injured, and a bandage applied, and when it was re- 
moved the eyes were crossed. Or it may be the child 
sitnply imitated another. It does seem sometimes, 
as Worth teaches, that there must be some congenital 
deficiency of the fusion sense and that a temporary sus- 
pension of binocular vision is sufficient to destroy it 
altogether. And to a certain extent these observations 
are correct^ but any one who has observed the develop- 
ment of squint in a considerable number of young chil- 
dren must have noticed that squint is not developed so 
suddenly as we are sometimes led to believe, but that it 
comes on slowly. Many times the parents bring their 
childi^en to the consulting room in doubt whether the 
child squints or not, and sometimes I have to keep the 
child under observation for a considerable period before 
a diagnosis can be made. If you have the opportunity of 
following a case closely it will be noted that at first the 
child squints only occasionally. And I believe that a 
.more careful observation of the clinical history of these 
cases will show that there is first a period of occasional 
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squinting, often lasting for weeks or months, and in a 
few eases for years; then a period of alternating squint 
lasting a greater or less period, finally terminating in a 
permanent monocular squint with deterioration of vision 
in the squinting eye. 

Any one who has been long in ophthalmic practice 
can not doubt tjiat there are many cases of spontaneous 
cure of squint, [because patients later in life, when being 
tested for errors of refraction, pension, railroad or 
marine service, are so frequently found amblyopic in 
one eye, and volunteer the information that they 
squitited in early life. The persistence of the amblyopia 
in these spontaneous cases of recovery would suggest 
that the amblyopia was congenital and not ex anopsia. 
And yet the longer I watch tliese cases the more I am 
impressed that much of the failure in vision is the result 
of suppression of vision in the squinting eye and may 
be restored by use. 

I have now under observation a man of 28 years of 
age with monocular squint who lost the seeing eye last 
September from an injury. He could only count fingers 
at three feet. He now sees 20/200, and the vision is still 
steadily improving. Another squinting patient, 34 years 
of age, in the same ward on the same day, lost the vision 
of the seeing eye from an injur}-. At first I could not de- 
cide whether he had light perception or not, but his vision 
has improved to counting fingers at six feet and he now 
gets around the hospital alone. I believe his vision in 
the squinting eye would improve faster if it were not 
that he still has some light perception in the injured 
eye. 

The age at which squint first appears has a most im- 
portant bearing on the treatment. Worth^ presents 
some interesting statistics of 1,017 cases of monocular 
squint; it appeared, beginning in each each year of life, 
as follows : 

Before one year 134 cases. 

Between one and two years 186 cases. 

Between two and three years 247 cases. 

Between three and four years 189 cases. 

Between four and five years 113 cases. 

Between five and six years 73 cases. 

After six years 75 cases. 

It will be seen that nearly 75 per cent, developed 
before the fourth year. In 178 alternating cases more 
than 53 per cent, were noted before the end of the second 

2. Squint, London, 1903. 
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year; thus it will be seen that if treatment is to begin, 
as I believe it should, with the first appearance of the 
squint, we must commence very early in life. Formerly 
I thought two years was as early as we could hope to 
profitably fit wspectacles to children, but in recent years I 
have in a number of cases given spectacles to children 
between 1 and li^ years of age, and in a few instances 
under 1 year, and the results in these very young chil- 
dren have been so satisfactory that I shall not hesitate 
to use them more frequently in the future. I have had 
oc^casion many times to assure patients and general prac- 
titioners, who have questioned the wisdom of prescribing 
spectacles to children so young, that any child old 
enough to squint was old enough to wear spectacles. 

As observed above, the development of squint in 
young children is at first occasional only; then it be- 
comes alternating and later monocular. The propitious 
time to treat these cases, is during its first appearance, 
when it is only at times that the eye is noticed to con- 
verge, either when looking at close objects or when 
tired, sleepy or embarrassed. Often the use of atropin 
for a few days in both eyes will effect a cure. Tf it does 
not, the child's eye must be carefully tested for errors 
of refraction and spectacles prescribed at once, w^hich 
will most assuredly correct the tendency to squint. If- 
the child declines to wear the spectacles prescribed, it is 
evident the lenses are wrong or the frame is not care- 
fully adjuste<l. 

If the case has gone on to the second stage, and there 
is a more or less constant alternating squint, almost equal- 
ly good results will be attained if the error of refraction 
is corrected. If the squint persists after the. spectacles 
are ordered, it may be necessary to use atropin in both 
eyes for a few weeks. There are a few cases in which the 
s(|uint under the use of atropin will be increased for a 
time; doubtless the child makes increased effort of 
accommodation in order to overcome the blurred vision, 
but a continucnl use of the atropin will overcome this 
increased convergence. 

In older children who have a persistent alternating 
squint, we will be obliged to resort to efforts to train the 
fusion sense, and this may. demand great patience on the 
part of the surgeon. The stereoscope and the amblyo- 
scope will aid us much. The temporary use of prisms 
or decentered lenses will help a little. The long-continued 
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use of atropin and avoidance of all close work for the 
eyes will be of great service. These children must be 
taken out of the kindergarten ; driving and playing out 
of doors will be of much service. If after months and 
years of trial there is no improvement, an operation to 
partially correct the convergence may be necessar}'. In a 
few of these cases I have failed to secure binocular 
vision, but a fairly good cosmetic result has been ob- 
tained in almost all of them. 

Unfortunately many of the cases that come to tlie 
ophthalmic surgeon for relief have already passeil on 
into the third stage of p(»rsi stent monocular squint, 
with more or less amblyopia of the squinting eye. These 
cases will demand our l>est endeavors, and not infre- 
quently baffle our efforts to restore binocular vision. 
Occasionally, however, we will be rewarded, even in 
apparently hopeless cases, so an effort should be made 
in every case to restore binocular vision. ^ly notes show 
many cases of persistent monocular squint of many 
years' duration in which I have succeeded in restoring 
binocular vision and thus securing a perfect result. 

In every case the most careful and painstaking cor- 
rection of the error of refraction must l>e made. I have, 
as the years go by, become more and more convinced of 
the necessity of fully correcting the error of refraction. 
If the patient rejects the full correction, use atropin in 
both eyes until he will accept; then use the atropin in 
the fixing eye until you are convinced that no improve- 
ment can be hoped for in the vision of the squinting 
eye; how long this should be must be left to the judg- 
ment of the ophthalmologist; it may be weeks, it may be 
months, it may be years. Of course, the use of the 
atropin should be discontinued from time to time to see 
what the effect will be. The occlusion l)andage should 
be given a trial in all cases, but in my experience it 
often proves unsatisfactorv. In hopeful cases the vision 
will improve and this eye become the fixing eye, and 
thus the case will change from a monocular to an alter- 
nating squint, and should then be treated accordingly. 

It is not my purpose to enter into a discussion of the 
operative treatment of thc^^e cases, except to say that I 
do npt often find it ncx^essary to operate on children 
under 10 years of age. Generally speaking, I prefer an 
advancement to a tenotomy, or a combination of both, 
but when I find it necessary to operate on younger pa- 
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tients I prefer a tenotomy, only attempting to correct a 
part of the deformity. I never perform an operation on 
a patient in whom the squint disappears when the spec- 
tacles are worn and returns when they are left off. 

I believe the only practicable way to correct the errors 
of refraction in young children is by retinoscopy, and 
that it is utterly impossible for any one to successfully 
treat these cases who is not an expert in the use of the 
shadow test. I endeavor to use the ophthalmometer in 
all cases, but must confess that it has proved of little 
service in these young children. 

It was my intention in preparing this paper to report 
a number of illustrative cases, but, on more mature con- 
sideration, I thought I could attain my object just as 
well by stating as briefly and- concisely as possible my 
own method of treating these cases in private practice. 
For twenty years I have followed the methods here out- 
lined, and it has been in exceptional cases only that I 
have been obliged to resort to an operation. In almost 
all cases when seen early I have secured binocular vision 
and almost perfect orthophoria, or at least with no more 
heterophoria than in a like number of non-squinting 
children. In older children — ^that is, those over 5 or 6 
years of age — I have not been as successful, but even in 
these children I have succeeded in correcting the de- 
formity in the majority of cases, and in a fairly large 
percentage have succeeded in restoring binocular vision. 

I wish to urge those of you who do not treat your 
patients- in this way to give the method a thorough and 
conscientious trial, and I am sure you will come to look 
on the operative treatment of strabismus as an evil 
necessary to be practiced only as a last resort. In my 
practice I look on the operation as a confession of de- 
feat, and when obliged to make a tenotomy I have much 
the same sensation as when I have to enucleate an eye 
after having successfully removed a foreign body. 

636 Rose Building. 
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At the last meeting of the Section on Ophthalmology 
of the American Medical Association, held in Boston, 
our honored chairman in his address on the work of the 
Section, when speaking of the ocular muscles, stated: 
"One . . . who has spent much time in investiga- 
tion and has written largely in expression of his views 
recently said at the close of a most interesting address, 
^I feel as if I were only on the threshold of this study^'' 
and also quoted another ophthalmologist as saying: 
"Ophthalmology is finished, you will find nothing new 
in it.^' These two quotations from this excellent address 
are certainly reasonable cause for further thought on the 
ocular rotations, and perhaps we may find that the last 
word has not been said on this interesting subject. Carl 
Weiland may well ask: "Are our present ideas about the 
mechanism of the eye movements correct?" Further- 
more, since the discussion of the paper by our present 
chairman, Dr. G. E. Savage,^ on "Some Axioms Conr 
cerning Ocular Rotations," I have felt much interested 
in the subject of the rotations of the eye as it moved 
about in the field of version ; the action of the ocular 
muscles in causing these rotations, their points of action 
and the phenomena presented by their pathologic condi- 
tion — paresis. A careful study of the various writings 
on this subject has not rendered the matter at all clear 
to me, even though our chairman has stated that his con- 
clusions are axioms. 

* This paper has been accepted by the executive committee of the 
Section on Ophthalmology of the American Medical Associatioq, to 
lie presented before the Section at the Atlantic City Session, June 
4-7, 1907. Publication rights reserved by the American Medical 
Association. 
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To present one's individual opinions on this subject 
in a clear and concise manner is difficult, and to demon- 
strate any theory is more so, especially when we find so 
many diversified writings on the ocular rotations and 
the diagnosis of paresis. I may state that this paper 
will refer to eyes that have normal rotation about the 
center. It will deal with the subjects of increased or 
diminished rotation as found in that anatomic condition 
causing heterophoria and that pathologic condition caus- 
ing paresis, with the phenomena pertaining thereto. 

I wish to lay special stress on the term paresis in this 
paper. In complete paralysis of an eye muscle it does 
not seem to me that there can be any question as to 
the diagnosis, but in paresis the subject, according to the 
themes of the writers of all our text-books, seems to be 
extremely complicated. I understand that neurologists 
make a clear distinction between these two terms, and, 
according to my views, the distinction between paralysis 
and paresis of the ocular muscles should be clear and 
well defined. 

In paralysis we have "the suspension or abolition of 
a functional power, especially in the nervous system, in 
which case there is a temporary or permanent loss of 
power of motion,^^ etc. (Foster), while in paresis we 
have "an incomplete paralysis, especially when not asso- 
ciated with any demonstrable organic change" (Foster). 
Furthermore, I do not. think that paresis should be 
classed under the conditions of heterophoria. I would 
consider heterophoria as an inability of the oscular mus- 
cles to perform a certain function. It is due to certain 
conditions, anatomic rather than pathologic, in which 
the muscle fails to act to its normal extent in the field of 
version. Hence I would call your attention to the last 
two terms, as they apply with particular force in a study 
of the rotations of the eyes. In paralysis the function 
of an ocular muscle is completely lost and the visual line 
must rotate or deviate in the direction of the muscles 
antagonistic and remain in that position. An exception to 
this is found in ophthalmoplegia externa, in which mo- 
tion is completely lost in all directions and the eye re- 
mains fixed. In paresis the function of the ocular mus- 
cle is but partly destroyed and the visual line fails to 
turn in the direction of the paretic muscle beyond the 
median line of the orbit with a consequent diplopia. In 
heterophoria, with normal acuity of vision, we do not 
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have diplopia when the look is in infinity. I state this 
again for the reason that it has been said that a diag- 
nosis of paresis is made when the eyes are directed to 
the upper part of the field of version, with the visual 
line directed strongly to the right or left. It is also 
stated that in one of these positions the superior rectus 
acts as an elevator of only one eye, wliile the inferior 
oblique of the fellow eye raises the visual line (Duane, 
in Posey and Spiller). I can not agree with this propo- 
.sition, as paresis of the inferior oblique, if it does occur, 
must cause diplopia with decided tipping of the image 
toward the side of the paretic muscle. 

The most essential point to establish is the position of 
the eyes when at rest, with the look in infinity, in which 
the ocular muscles are in a state of normal tonicity. This 
position of the eyes is now well defined by all ophthal- 
mologists as the first or primary position and one from 
which the eyes may be moved by the normal function 
of the ocular muscles to any secondary position in tlie 
field of version. Xow, in this study of the ocular rota- 
tions and the primarv ])osition it must be understood 
that the position of infinity is not at twenty feet, but 
is any point in space, as a star. I wish to make this 
distinction, as practically we do have a certain amount 
of convergence as twenty feet, the usual distance for 
testing the vision. Furthermore, another essential is 
the visual acuity which must be at its best. In other 
i¥ords, in testing the eyes for the ocular rotations the 
visual acuity must not be reduced by any artificial 
means. Visual acuity reduced by mechanical means may 
be permissible at times, but it is not essential. 

Bearing these two points in mind, we are now pre- 
pared to consider the rotations of the eyes, not from 
the standpoint of the rotations of a rubber ball or other 
artificial apparatus, but simply from an anatomic and 
a clinical point of view. 

It seems to me like "carrying coals to Xewcastle" to 
come before this association of ophthalmologists and 
speak of the anatomy of the orbits, but 1 wish to make 
some suggestions for your consideration in reference to 
the points of action of the. ocular muscles as given in 
the latest publications on this subject. We find in the 
text-books that the origins of the ocular muscles, except 
that of the inferior oblique, are at the optic foramen, at 
the posterior part of the orbit, and that the muscles are 
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inserted into the sclera at their respective points of at- 
tachment. All this is true, but are these points of ori- 
gin and insertion als6 their points of action? This 
seems to me an important question and on its correct 
interpretation will depend our ideas of the mode of ac- 
tion of the ocular muscles. It is conceded that the origin 
of each of the four straight muscles is at the optic fora- 
men, but let us trace the course of one of these muscles 
to its insertion. For illustration I shall refer to the 
superior rectus. This muscle and the other recti occupy 
almost the entire apex of the orbit, but quickly separat- 
ing from the others the superior rectus passes upward 
toward the upper part of the orbit just beneath the pal- 
pebrse superioris and, surrounded by its sheath, it soon 
becomes tendinous. This sheath is formed of fibrous, 




Fig. 1. — Frozen section of orbit 5 mm. behind globe. (From 
Norris & Oliver's system.) L. P., levator palpebrse superlosis ; S. R., 
rectus superior ; S. O., obliquus superior ; In. R., rectus internus ; 

E. R., rectus extern as ; O. N., optic nerve ; Inf. R., rectus inferior ; 

F. N., frontal nerve. 

inelastic tissue, from which strong expansions of the 
same inelastic tissue pa^s off laterally and in all direc- 
tions to the bones of the orbit and to the lids and con- 
junctiva (DAvight in Norris and Oliver's System). The 
external portions of these expansions form the external 
palpebral ligaments. As the superior rectus reaches 
the back part of the eyeball it becomes tendinous and, 
entering Tenon's capsule, passes to its insertion into the 
sclera, 7 mm. from the upper edge of the cornea. From 
this we may note that a section of the orbit made 5 mm. 
behind the globe of the eye will present the appearance 
as shown in Figure 1. 

The orbit being filled with fat, connective tissue and 
the expansions irdm the sheaths of the muscles and 
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Tenon's capsule, it seems to me that the muscle and 
tendon of the superior rectus can have little, if any, 
lateral movement when the muscle contracts or when the 
visual line is rotated inward. The diagram (Fig. 1) 
taken from frozen sections shows that the superior rec- 
tus, while it can move its insertion backward or forward, 
moves the central part of the muscle but very slight- 
ly in a laterjil direction as it is held in its position by 
the sheath which is attached to the walls of the orbit 
by these expansions of inelastic fibrous tissue. If this 
idea of the anatomy of the orbit is correct, and I see 
no reason why it* should not be, then one of the points 
of action of the superior rectus and the other straight 
muscles of the eye, can not be the fibrous ring that sur- 
ro^mds the optic foramen, but must be at the point of 
the sheath just behind the globe, as shown in the sec- 
tion. Now when the eyeball is strongly adducted, or, in 
other words, turned to the limits of the inner part of the 
field of version, the tendon of the superior rectus will 
pass through its sheath at the back part of the globe 
almost like a pulley at right angles to its primary line 
of action. We have, then, tliese two points of action of 
the superior rectus: Its insertion into the sclera an- 
teriorly aad the position of the sheath at the back part 
of the eyeball posteriorly. In this connection it is to be 
noted that the same argument will apply to all the 
straight muscles of the orbit which take their posterior 
points of action from their respective sheaths about 5 
nun. behind the eyeball. 

It seems to me that this is a most important ana- 
tomic proposition and one that, so far as I have discov- 
ered, is not mentioned by any of the writers on the rota- 
tions of the eye in the orbits. I have been led to a study 
of these anatomic conditions because, I think, they 
have special importance in the consideration of the rota- 
tions or movements of the eye in the field of version and 
particularly so in the phenomena that may be presented 
in all paretic conditions of the eye muscles. Further- 
more, I quote from one who has written extensively on 
this subject this statement in reference to the action of 
the superior rectus: "When the eye is adducted the 
muscle (superior rectus) will be nearly at right angles 
to the anteroposterior axis of the eye and hence will 
have little or no action as an elevator.''^ I would also 

2. Daane, In Posey and Spiller, p. 190. 
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refer to an article by Dr. D. K. Shute^ on ocular rota- 
tions^ in which is found the same statements in refer- 
ence to the anatomic arrangements of the eye muscles, 
giving the muscle plane of the superior rectus as fol- 
lows : "The lower edge of the muscle plane extends from 
one immovable point (the center of 'origin of the mus- 
cle) to another immovable point the center of rotation 
of the eye. But the upper edge of this muscle plane 
maJces varying angles with the median plane, "as while 
the center of origin is immovable its center of insertion 
is very movable/' Shute furthermore states: "The 
lower edge of this muscle plane forms a fixed angle 
with the median plane (27 degrees for the recti) 
whether the eyes be in the primary position or whether 
they be abducted or adducted/' 

This is undoubtedly true, but does the upper edge 
of this muscle plane always form the same angle or any 
other angle to the median plane ? This is the important 
point and the sum and substance of this paper, because I 
am convinced that, while the points of this vertical 
plane of the superior rectus are as above stated, yet 
when the eye assumes any secondary position the upper 
edge of this plane then becomes completely obliterated 
and the essential points of the vertical plane of the 
superior rectus become, first, a fixed point, the center 
of rotation; second, a slightly movable point, situated 
in the sheath of the muscle a short distance behind the 
eyeball, and, third, a freely movable point, the insertion 
of the muscle into the sclera. Now, under these ana- 
tomic conditions, if my contention is correct, while the 
posterior portion of the muscle plane changes very 
slightly, the anterior portion or that portion anterior to 
a point in the sheath about 5 mm. behind the eyeball, 
changes according to the rotation, but in all positions 
of the look is practically in the vertical plane of the 
globe. I am fully aware that this assertion may deny 
that the superior and the inferior recti, to which the 
same argument applies, have only a slight tendency to 
tort or turn the eye on its sagittal or anteroposterior 
axis even when the eye is adducted thirty or. forty de- 
grees inward. In Figure 2 the conditions as interpreted 
by Duane and others are shown at A ; at B is shown my 
idea of the anatomic conditions. 

3. N. Y. Med. Jour., Aug. 18-25, 1906. 
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In explanation of these drawings it will be noted that 
in A, the two points of action of the superior rectus, we 
find to be the optic foramen at x and the insertion of the 
muscle at y' and y^, so that, when the eye is adducted 50 
degrees from the primary position, the portion of the 
superior rectus just back of the eyeball must pass from 
the position a to b. If this be true, I can not under- 
stand how this lateral motion can take place, considering 
the extremely slight resistance the globe of the e^^e, rest- 
ing on a cushion of fat and tissue, can possibly offer 
against the pull of the superin^ ^^tus when contracted. 
It seems to me vin-y doubtful if such action can occur. 



•&-^^ 
^^. 





^'^u^v 






Fig. 2. — A. Action of Buperior rectus as interpreted by Duane 
and others. B. Author's idea of the action of the superior rectus. 

considering that fibrous bands pass from the sheath of 
the muscle to the bones of the orbit and the parts sur- 
rounding it. On the other hand, looking at Figure 2, B, 
we find that if these fibrous bands do tend to keep the 
muscle sheath almost stationary in the upper part of 
the orbit, that is to say, so that the muscle can not move 
in a lateral direction at a, then the' points of action 
of the superior rectus must be at a and y' and y-, as 
shown in Figure 2 B. Consequently, when the superior 
rectus is contracted by the stimulation of the third 
nerve, steadied by the tonicity of the intemus and the 
externus and its vertical meridian always corrected bv 
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the action of the obliques, it must axjt as an elevator in 
all parts of the lateral field of version. 

Now^ all this brings forward the question: Does the 
inferior oblique tend to turn the visual line upward; 
that is, does it assist or take the place of the superior 
rectus when the visual line is turned in any part of the 
field of version ? We may answer that question by asking 
another : Is the elevating action of this muscle needed or 
necessary in the ocular rotation ? As I have just stated, 
the slightest touch on the eyeball will move it from any 
position, and consequently the slightest action of the 
superior rectus will raise the visual line to any part of 
the field. Therefore, the supposition that the inferior 
oblique of the left eye is an elevator when the eyes are 
turned to the right, and not the superior rectus, is be- 
yond my understanding and hence, in my opinion, the 
position of the images, in the upper part of the field of 
version, can not indicate a paresis of the inferior oblique. 
Thomas Dwight.* writing of this, says : 

Theoretically this is tolerably certain, but practically it is 
to be remembered that it is very unlikely that one, or even 
two, of these muscles ever act alone. The accuracy of any 
movement is due not alone to the pull of the milscle to which 
it is usually ascribed, but also to the graduated resistance of 
the antagonist. Probably the simplest movement of the eye 
is made by the more or less active concurrence of all the 
muscles. 

This is probably true, but we must consider that this 
^^active concurrence'^ means that, while certain muscles 
turn the globe, that the other muscle assists only so far as 
may be necessary to keep the eye steady and the vertical 
meridians parallel to each other in all parts of the field of 
rotation. Studying the question from this anatomic 
standpoint, we now come to the normal action of the 
ocular muscles in reference to the movements of the eye 
in certain parts of the field of version, except those of 
the direct vertical and horizontal rotations. As an illus- 
tration of what I consider the true physiologic action 
of all the ocular muscles, I would refer to the action 
which takes place when the eye is rotated upward and 
outward by the action of the superior and external rectii 
I can not improve on the excellent illustration'' of this 

4. In Norris and Oliver's System, p. 98. 

5. Trans, of Section on Ophthalmology of A. M. A., 1906, 432 j 
and The Journal A. M. A., Aug. 4, 1906. 
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action given by Dr. G. H. Price, Nashville, Tenn., at the 
last session of the Association during the discussion of 
Dr. G. C. Savage's paper, and to this explanation I 
would refer the reader, as it is too extensive for insertion 
in this paper. 

Now, following this theory of the eye movements, it 
is to be noted that as the visual line goes upward its 
vertical meridian tends to tort inward, which action is 
corrected by the inferior oblique, and as it goes outward 
the external rectus tends to tort the vertical meridian 
outward; this action being corrected by the superior 
oblique. Now, perhaps this action takes place according 
to the law of Listing, which I will discuss later; that is 
to say, about an axis at right angles to its lines of direc- 
tion. Bui it is by the action of the superior and the 
external recti alone that this movement is accomplished, 
and the only action of the oblique muscles is to correct 
any torting of the vertical meridians from the vertical 
plane of the orbit, and in this function these oblique 
muscles keep the vertical ceridians of the two eyes par- 
allel. 

In other words, the obliques do not tend to turn or 
to move the eyeball on its center of motion either up- 
ward or outward, but simply correct the tendency of the 
vertical meridians to deviate inward or outward as the 
contraction of the straight muscles moves the visual line 
in the desired direction or from point to point, I fully 
concur with Dr. Price in his exposition of this subject. 

It is natural to suppose that the eye when changing 
the line of vision from one point to another will move 
the visual line along the shortest route, and probably it 
does, but this condition has not yet been fully proved, 
though often asserted, except for the horizontal and ver- 
tical meridians. In these two meridians we know the di- 
rection of the eye movements from the after images pro- 
duced by looking at a small but intense electric light. 
When the eye is moved horizontally the line of after 
images will always be perfectly horizontal and we find 
the same phenomenon in the vertical meridian. When, 
however, the eye seeks some other position in the point of 
vision as in an oblique direction, it is doubtful if it 
does move along the shortest route. Tschering® says : 

The best method of studying this question (ocular rota- 
tions) would probably be to bring the look quickly from one 

6. Physiological Optics, p 293. 
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point to another, leaving the eye exposed to a pretty intense 
light. The after images of the luminous source then assume 
the form of a line which permits some conclusions as to the 
nature of the movement. 

Why Tschering did not illustrate this phenomenon in 
his classic work on physiologic optics I do not know. 
Following out his suggestion and my own previous ex- 
periments, it seems to me that when the look passes in 
an oblique direction, as up and out, the line of after 
images is not a straight line from point to point, but 
forms a slight curve with its concavity downward. When 
the look is directed from the first position to a point 




Fig. 3. — The ey^ going up and to the right along the line of 
the diagonal of the square, the after images present the curves 
shown — down and to tlie left. 



upward and to the right the line of after images is 
curved downward and to the left (Fig. 3). Each min- 
ute after image shows the several positions at which the 
eye must have made an exceedingly momentary stop. 
This impression of the after images was fully confirmed 
at the same time by Dr. E. M. Alger at the New York 
Postgraduate Hospital. 

Xow^, this seems to show that the look does not always 
seek the shortest route when passing from point to point 
nor will it follow a line. It has been proved that if we 
draw a long curved line, and as tlie look follows it photo- 
graph a spot of light on the cornea, it will be found 
that the look does not follow the line according to its 
curvature, but jumps from point to point in an irre- 
gular manner until the image of the complete line has 
been impressed on the retina. It may be noted, there- 
fore, that, except in a perfectly vertical and horizontal 
direction, when the eye movements are controlled by two 
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or more of the straight muscles, all the lines of direc- 
tion are exceedingly irregular. 

These irregular movements, it seems to me, are fully 
and completely accounted for by the action of the 
straight muscles only, the function of the obliques being 
simply to hold or to control the vertical meridians and by 
this function always to keep these vertical meridians 
parallel to each other during these movements. In other 
words, 1 can not consent to the proposition that the 
obliques are endowed with two distinct functions, that 
of moving the eyes in the field of version and that of 
keeping the vertical meridians in their correct position. 
They have only one nerve supply and, as Flint says, 
"We can not, as a rule, cause only a portion of a single 
muscle to contract/^ How, tlien, can a muscle have two 
distinct functions? 

As a possible exception to the above I may mention 
the action of the internal recti. The action of adduc- 
tion of convergence being normal, there may be an evi- 
dent paresis. But this action, while unique, may readily 
be understood from the fact that we do have two distinct 
central nuclei controling the action of this muscle, 
namely, that of adduction and that of convergence. 
Tschering^ says "the muscles make possible the rotation 
of the globe around any axis. ... It seems, indeed, 
that all six muscles are concerned each time the eye 
makes any motion.^^ Very true, but, as Price has shown, 
the straight muscles can "make possible the rotation of 
the globe; aroun^ any axis" and the only physiologic ac- 
tion of the obliques is to correct any tendency to tipping 
of the vertical meridians as the globe turns about any 
possible axis by the action of any one, two or three of 
the straight muscles of the eye. 

It does not seem to me that these propositions can, in 
any way, be antagonistic to the well-known law of List- 
ing, which says: "The eye may be brought from the 
primary position to any secondary position by a rotation 
around an axis perpendicular to the two successive direc- 
tions of the visual line" (Tschering®). Hence a care- 
ful inspection of B (Fig. 2) will show that the obliques 
are not essential to any necessary rotation nor can I 
conceive of any possible axis around which the eye can 
not turn by the action of the straight muscles alone. 

7. Physiological Optics, p. 289. 

8. Physiological Optics, p. 200. 
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Now, what is the normal rotation of the eyeball with 
reference to the movements of the visual line in the 
various parts of the field of version ? The examination 
of this field should be principally objective and must be 
scientifically and accurately measured, not by the usual 
method of having the eye follow the finger or other ob- 
ject, as all these methods, while useful, are not strictly 
accurate. For this purpose I know of no instrument so 
useful, accurate and scientific as the tropometer of 
Stevens, with which we find the direct inward rotation 
to be 55 degrees, the outward 50 degrees, the upward 33 
d^rees and the downward 50 degrees. I think that we 
may accept this as the standard of normal rotation and 
any material change in these figures in our examinations 
must indicate some condition of heterophoria or a pare- 
sis. 

In this connection it should be fully understood that 
in certain cases of muscular anemia these figures may be 
much reduced, but always showing a relative change; 
that is to say, a little more inward rotation than out- 
ward and somewhat more downward rotation than up- 
ward without any pathologic condition whatever. 

For the objective examination of the power or equi- 
librium of the obliques, both in normal and in patho- 
logic conditions, I think the clinoscope is best. It will 
demonstrate any tendency to declination of the vertical 
meridian from the normal, but I have not found these 
measurements of practical value in my clinical work, 
though they are so strongly advocated by Stevens. 

Paralysis, according to the definition previously given, 
may be left out of this question, as it is evident that a 
complete paralysis of any of the ocular muscles is quick- 
ly and objectively shown in all cases. I wish to refer to 
the common use of this term, however, as frequently 
given in text-books, in which the writers refer to paraly- 
sis of a muscle when there may be only a paresis or a 
deficiency of rotation in certain extreme parts of the 
field of rotation. Furthermore, for the purpose of cor- 
rect clinical diagnosis, I would draw a clear and dis- 
tinct line between the terms paresis and heterophoria. 
Paresis is an incomplete paralysis, in which there is some 
pathologic condition as its primary and essential cause. 
This cause may exist at any point throughout the course 
of the nerve supply from the cerebral center to the 
peripheral ends of the nerve which controls the action 
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of the muscular structure. On the other hand, in hetero- 
phoria, as I understand it, there is an abnormal func- 
tional condition of a muscle, not due to any pathologic 
condition of the muscle, but to an abnormal develop- 
ment or an abnormal insertion of the muscle into the 
sclera. 

Now we may not study a paresis of an ocular muscle 
simply from a clinical standpoint in reference to any 
deviation from the primary position? We must then 
consider the various phenomena that may be presented 
in. our patients, with a full realization that we are ex- 
amining the functions of a human eye and not the possi- 
ble rotation that may be shown by a rubber ball with a 
knitting needle axis. 

Consider the eyeball as a distinct human organ, con- 
trolled by a psychologic process not fully understood, 
delicately poised against its cushion of fat and tissues 
so that the slightest disturbance of any portion of its 
muscular apparatus will disturb the entire economy of 
the organ. Consider, further, these photographs of the 
ocular movements when the eye follows a curved line 
and these after images when the eye moves its visual 
line in space and then we shall make our differential 
diagnosis of paresis and of heterophoria much more 
exact and complete, though we may come in opposition 
with Listing's law and the schemes of our text-books. 

The diagnosis of paresis of the different muscles of 
the eyeball, according to the various methods and 
schemes as laid down for our study in writings and text- 
books, is complicated and difficult to understand. I do 
not think that mnemonics will help us much, as, to my 
mind, they seem to be arguments made and elaborated 
from a mechanical device and not from clinical condi- 
tions. 

I feel assured from my past limited experience that 
in the early stages of all cases of paresis there must be 
a decided diplopia if the eyes are fixed in the first posi- 
tion ; that is, when the look is in infinity. I know that 
this assertion has been previously advanced by other 
writers, notably Linnell, and I would insist on its being 
the first and most important point in the diagnosis of 
the slightest paresis of any ocular muscle. We must 
concede this point, as, I think, it must be the crucial 
test between that of a pathologic condition and that of 
an abnormal anatomic condition ; in other words, the 
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differential diagnosis between paresis and heterophoria. 
1 would say, too, that when the eyes are in the primary 
position, with full acuity of vision, there must be pare- 
sis if diplopia is proved, while in certain abnormal con 
ditions, as in heterophoria, diplopia is present or may be 
produced by certain procedures that reduce the visual 
acuity, but that this diplopia does not in any way indi- 
cate paresis. 1 would illustrate this by the diplopia in 
cases of heterophoria shown by the use of the red glass 
or even by the Maddox rod. 

Certain other phenomena have a prominent place in 
the text-books in reference to paresis. I refer to the 
crossing of the images and to the tipping of one of the 
images in certain pareses when diplopia is present in 
certain parts of the field of vision. I may well ask if 
these phenomena, when present in a case of paresis^ are 
worth our serious consideration. The latest testimony 
on this subject says that the tipping in many cases may 
be due to a primary declination of the vertical meridian. 
Consequently "the failure of uniformity (in this symp- 
tom) may militate against the correctness of the diag- 
nosis," and "unfortunately . . . these conditions 
(also crossed diplopia) are not always uniform from the 
fact that homonymous diplopia is sometimes found witli 
paresis of the inferior rectus and crossed diplopia with 
paresis of the superior oblique.^^^ Fuchs states that "all 
paretic conditions may be complicated by heterophoria.^' 
This complication makes all schemes for the diagnosis 
uncertain. Swanzy, in reference to the diagnosis of 
paresis of the superior oblique and the inferior rectus, 
says : "It is only neccssars^ to remember that in one case 
the images are crossed, but that the tipping of the 
images is the same.^' 

In -a case of paresis of the inferior rectus recentl} 
examined I found no tipping of the image of the paretic 
eye, yet in a case of paresis of the superior oblique I 
found very decided tipping. This patient was seen at 
my clinic at the "New York Post Graduate Hospital, and 
at the examination the images of the candle were slight- 
ly crossed with decided tipping of the image of the 
paretic eye. This was shown with the upper end of the 
candle leaning inward toward the median line, which, 
according to the laws of projection, shows a rotation ol 
the upper part of the vertical meridian outward. The 

0. Text-book of Ophthalmology, p. 462. 
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superior oblique is the only muscle that controls this 
function and the diagnosis was confirmed. 

I shall not dwell on the diagnosis of paresis of the 
interaus, nor that of the externus, as in a paretic affec- 
tion of these muscles the diagnosis is comparatively 
easy by the usual subjective and objective tests. This is 
particularly so when the tropometer is used to confirm 
the subjective symptoms. I would state, however, that 
I have never noticed the tipping of one of the images 
so frequently referred to in the text-books. 

We have remaining the elevators and depressors of the 
eye or the superior and the inferior recti, and the diag- 
nosis of paresis of these muscles, according to the for- 
mulas or schemes usually given, is difficult and it is hard 
to determine just which muscle is affected. Yet to me 
it does not seem that it should be so nor that the diagno- 
sis should be so complicated if we leave out of the ques- 
tion the tipping and the crossing of the images. 

TalvC, for instance, the diagnosis of a paresis of the 
inferior rectus from a study of the schemes of the text- 
books in paresis of this muscle and that of the superior 
oblique. Starting from the first or primary position, we 
have diplopia in both conditions, but in the case of a 
paresis of the oblique there is also a decided tipping of 
the image. In paresis of the inferior rectus, Mauther 
and others state that we also have tipping of the image 
toward the temple; but does it tip in paresis of the 
inferior? Only lately 1 examined a case of paresis of 
the inferior rectus, and at no position, near the reo^ion 
of the primary position, was there any tipping of the 
image of the paretic eye. I know that one case do(*s not 
T>rove a condition, but if we do have tliis tipping of the 
image must we not eliminate any cyclophoria as a com- 
plication? My experience has shown that the examina- 
tion of the field of version with the tropometer will at 
once locate the paretic muscle. 

Granting the above, it seems to me that we can con- 
sider a paresis of the obliques in a few words. It is al- 
most universally conceded that the essential action of 
the obliques is to keep the vertical meridian of each eye 
parallel to the median plane of the body, or, in other 
words, one vertical meridian parallel to the other. Con- 
sequently the slightest pathologic condition, at any part 
of their nerve supply, must result in a loss of this ver- 
ticality of one of the meridians with consequent tipping 
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of one of the images. Now this may be associated with 
some slight horizontal diplopia due to the disturbance 
of the entire ocular apparatus from the impairment of 
so important a function by the paresis. Whether the 
diplopia is homonymous or heteronymous makes little 
difference, as I think that this will depend simply on 
some pre-existing heterophoria and consequently is not 
essential to a correct diagnosis. 

The nerve supply of the superior oblique comes from 
the fourth nerve or patheticus, while that of the inferi6r 
oblique comes from a branch of the third nerve or motor 
oculi. Hence we can readily appreciate that a paresis 
of the superior oblique will be much more frequent than 
that of the inferior oblique and clinical statistics prove 
this. In my experience, considering this contention as to 
the diagnosis, I doubt some of the reports of a paresis of 
the inferior oblique. I have never seen such a case; why, 
I do not know, as even in paresis of all the other branches 
of the third nerve I have not noticed any special tip- 
ping of the image of a candle. 

Considering the unique action of the obliques, and 
apart from any action they ma;y have in moving the 
visual line in the field of version, the diagnosis of a 
paresis becomes comparatively easy. In- such a case as 
paresis of the superior oblique, even if it be complicated 
with positive declination (Stevens) there may possibly 
be a slight vertical or crossed diplopia. But there is a 
very decided tipping of the image of the candle when 
this is used as a test of the diplopia; one image will 
appear vertical and the other leaning or tipped toward 
the median line of the head. We then rapidly decide to 
which eye the candle that leans belongs and we have 
only to remember the laws of projection for the indica- 
tions of the muscle affected. 

Suppose there is a paresis of the right superior oblique, 
then the vertical meridian of that eye must lean out- 
ward from the action of the inferior oblique, and as the 
rays from the upper end of the candle will fall on the 
lower and outer part of the retinal field they will be 
projected upward and inward so that, to the patient, it 
will appear to lean to the left. This is a subjective test, 
but it can be fully and objectively verified by the exam- 
ination of the declination of the vertical meridian with 
the clinoseope of Stevens. All this will apply to a pare- 
sis of the inferior oblique, but this condition is too infre- 
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quent to require a detailed description. Lmnell says: 
"If the left eye sees the leaning candle and the inclina- 
tion is toward the right, the affected muscle is the su- 
perior oblique of that eye. If it leans toward the left, 
the affected muscle is the inferior oblique of that eye/' 
If we accept the foregoing method of diagnosis we 
may leave out of consideration the action of the obliques 
in paresis of the straight muscles, except so far as that 
the paresis of any eye muscle may disturb the har- 
monious action of all the muscles. 

SUMMARY. 

All tests for paresis must be made with the look in 
complete infinity and with full acuity of vision. 

We must have a standard of the field of version for 
comparison of any deficiency of rotation. 

The straight muscles are capable of moving the eyes 
in any part of the field of vision and from one part of 
the field to another ; in other words, in no part of the 
field will the straight muscles fail to act according to 
their usual function. 

The obliques take no part or action in the rotation of 
the eyes in the field of version; in other words, the 
oblique muscles do not elevate or depress the visual line. 

A distinct line must be drawn between paresis and 
heterophoria as shown by the diplopia; in the first by 
diplopia in infinity and in the second by the possible 
diplopia with reduced vision. 

In the consideration and diagnosis of paresis we may 
exclude the condition of crossed or homonymous images 
and also the tipping, except in a pathologic condition of 
the obliques. 

The individual muscles of the eyes are not endowed 
with two distinct functions, as they have but one nerve 
supply, except possibly in the action of convergence and 
inward rotation due to two distinct nerve centers. 

The points of action of the straight muscles of the 
eyes are the insertions and the sheaths of the tendons as 
they are situated in the orbit just behind the globe. 

CONCLUSIONS. 

I feel that these conclusions are correct and offer 
them as my personal experience in the field of ocular 
rotations and paresis, because in this manner they have 
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impressed me during my clinical work. As they are so 
much at variance with the usual teachings of the text- 
books and of the writers on ocular paresis, I trust that 
they will meet with an open discussion. If I have writ- 
ten a word that will make the subject more clearly un- 
derstood I shall at least feel that this paper and this 
work have not been in vain. 

I close this paper with these words of Gasser: "In 
the physical architecture of the eye alone is written 
large that Nature is an idea; a constructive, creative de- 
velopment ; an evolution of which we are a related part." 
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For several years I have been greatly interested in 
studying the relations of remote nervous conditions to 
eye work or ocular disease. My attention was, I believe, 
first centered on the subject by a number of cases of 
chorioiditis in young persons where syphilis, rheumar 
tism and tuberculosis were excluded..^ Other physical 
troubles were present, which I have since come to believe 
causes of uveal inflammation. 

Five years ago a young girl who suffered from asthe- 
nopia, which I could not relieve, and who had certain 
accommodative symptoms which one would unhesitat- 
ingly attribute to hysteria, developed a small area of ex- 
udative chorioiditis. In short, there had apparently been 
a series of symptoms of an "irritative" type, if I may 
use the term, ending in objective inflammation. This 
child recovered from the chorioiditis, but certain intes- 
tinal derangements persisted; and with them an inabil- 
ity to do much eye work. Of course the latter was put 
to the credit of the former chorioiditis. Two years ago 
these abdominal symptoms took on a close enough re- 
semblance to appendicitis to justify exploratory incision. 
Chronic appendicitis was found, an adherent appendix 
removed, and for two years there has been no complaint 
of eye fatigue. The total refraction error is H., 0. 75 ; 
all latent. Yet, during the stage which I have termed 
"irritative," the manifest error was oblique astigmatism, 
sometimes minus, again plus, while the near-point and 
far-point of accommodation approached each other, and 
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be presented before the Section at the Atlantic City Session. June 
4-7, 1907. Publication rights reserved by the American Medical 
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the range of A. was reduced to two D. or less. fJonvex 
lenses restored ijormal near-point, concave normal far- 
point. Neither gave relief. Tests under mydriasis from 
atropin or hyoscyamin gave variable results and yielded 
only the transient therapeutic benefit, common from en- 
forced rest. 

Were those annoying eye symptoms hysterical, or were 
they, as indicated by disappearance after abdominal 
operation, due to this remote condition? If the latter, 
then a field of investigation is opened in a puzzling 
class of patients, and if we are physicians as well as 
oculists we must enter it. It is, then, from the stand- 
point of remote causes that I want to discuss certain 
stubborn eye symptoms. I have defined the patients as 
ocular neurasthenics, using the word neurasthenia in its 
derivative sense — weak nerves — and regarding the ocular 
state as one of extreme susceptibility to outside irrita- 
tion. The nature of the irritation I do not pretend to 
define; whether reflex, and limited to nerve action, or 
through the vascular system. The word "irritation" 
itself is unsatisfactory, but I know of none better. 

What, in general, are the ocular symptoms these cases 
present? Chiefly, early fatigue in eye work. When 
search is made for ocular cause, sometimes refraction 
error is found, and then, with fatigue, there may be 
symptoms characteristic of this error. For instance, 
astigmatism is associated with frontal headache; but 
cylindrical glasses do not increase working ability. 
Hypermetropia is attended with fading of print, but no 
help is obtained from correction. Muscular imbalance 
may, with fatigue, present ocular tension pains. But 
the muscular imbalance itself varies, and prisms, either 
worn or used for exercise, are worse than useless. What 
the patient seeks is increased working ability. He will 
willingly put up with the pain, and as a matter of fact 
does so, for those unfortunates do not belong to the in- 
dolent classes. Business men, school teachers, students, 
boys and girls who are bright and want to work, persons 
with responsibilities and full willingness to meet them, 
are the ones who come for relief. After repeated fail- 
ure by optical correction, one is tempted to diagnose 
hysteria. Yet there are no such symptoms as crises, 
stigmata, anesthesias, etc. !N'or is there amblyopia, 
contraction of fields or reversal of colors. The only 
ocular symptom T have noted which can be called 
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typical of hysteria, is in the accommodation. The 
approach of the near and far points to each other, 
especially shortening of the far point is seen; yet, as 
in the case related, subsequent history takes from this an 
hysterical explanation. 

If we are satisfied with this diagnosis, simply because 
correction of refraction error, muscular or accommo- 
dative abnormality fails to relieve, we not only show our 
own lack of thoroughness, but our patient is in a worse 
plight than before: for every therapeutic failure in- 
creases subjective tendencies. We are dealing with a 
class of patients who are either inherently neurasthenic 
or are made so by some temporarily exciting cause. For 
some reason the eye, in its functional activity, is the re- 
ceiving end of the neurasthenic tendency. Successful 
therapeusis must take into consideration four factors: 
1, the mental state of the neurasthenic ; 2, remote phy- 
siologic lesions, psychical, emotional, social and indus- 
trial environments which can produce neurasthenia; 3, 
such lesions, physiologic functions and environments 
which experience shows can cause ocular lesion or affect 
ocular function ; and, 4, the ocular conditions which can 
give DCuraiJthenia an oyeward tendency. 

THE NEURASTHENIC MENTAL STATE. 

In dealing with it from the oculists' standpoint, it 
has seemed to me that, possibly without knowing it, the 
neurasthenic conceals the very thing we want. No 
matter how frank he or she may seem, regardless of the 
fulness or volubility of description, there is always 
something held back. 

My friend, Dr. L. F. Barker, of the Johns Hopkins 
Hospital, has published^ an interesting and instructive 
paper on "The Psychic Treatment of Some of the Func- 
tional Neuroses." He lays stress on what he terms 
"avowal." By it he means getting the patient willing to 
tell everything. Until we have accomplished this noth- 
ing can be done. Two or three examples will illustrate. 

A boy at college could work only a few minutes, and 
. correction of refractidn error did not help. He attrib- 
uted his troubles to a kick on the forehead in a hazing 
spree during his freshman year. After two years of 
worry on my part I sought his university advisor and 

2. Internat. Clin., Philadelphia. January, mcH. 
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found a few old conditions hanging over the young- 
ster, and his senior work handicapped by fear that he 
would not graduate. I told him, when he proposed a 
week's rest in the counti}^, to tackle those old' condi- 
tions and get them out of the way. His mortification 
at my knowing this and abuse of the man he thought 
had told me — the wrong man, by the way — were won- 
derful ; but he did it, and got well. 

For eight years I tried to keep up with the vagaries 
of astigmatism and accommodation in a lady of social 
position and cultivation. She had, I thought, told me 
everything, until I learned from a gynecologist that she 
had a fibroid which she declined to have removed, but 
which often caused excessive hemorrhage. Her reason 
for not telling me and other oculists she had consulted 
was that she thought ^^it had nothing to do with the 
eyes.^' 

A medical student, unable to work, with a refraction 
error of half diopter hyperopia, and a muscular balance, 
varying from orthophoria to five or six degrees of hyper- 
phoria, accidentally admitted the antikamnia habit. He 
had taken the drug for relief of pain due to intestinal 
putrefaction; indicanuria was present. 

A physician with half a dozen pairs of glasses from an 
equal number of oculists or opticians, all of them di- 
rected to removing accommodative strain, while his real 
error was a low astigmatism against the rule, was har- 
rassed by fear of Bright's disease. Primarily, oversight 
of the real eye trouble and treatment of a symptom were 
responsible for failure to relieve. This failure produced 
the mental state which kept the man neurasthenic, and 
correction of astigmatism, without "avowaP' on his part 
of the mental dread, would have done no good. Such 
cases take time and demand no little tact; often the 
family physician or some friend is essential. Still, if 
cure is our object the remote cause must be found. 

PHYSICAL AND PSYCHICAL CAUSES OF GENERAL NEURAS- 
THENIA. 

For present purposes, it will suffice to consider these . 
under the third division, viz., physiologic function, and 
remote lesion or constitutional disease, which we know 
can both cause neurasthenia, and affect the eye, func- 
tionally or organically; also, the psychic state, which 



1S)3 

shows itself in ocuUr function chiefly because this func- 
tion has so great a share in the individual's activities. 

In a not inconsiderable experience I have thought that 
many cases of eye fatigue, associated to a greater or less 
degree with symptoms of so-called hysteria, were event- 
ually traced to the existence of syphilis, hereditary or 
acquired^ Sometimes the fact was unknown to the 
patient, and there was no obvious reason to suspect it. 
Again, it was concealed. Ametropia, to which symp- 
toms were attributcnl, was either a coincidence or at 
most only an exciting ocular cause. The question of im- 
portance is this : Is it possible for syphilis to keep up an 
ocular irritation, simulating the symptom-complex of 
ametropia, before objective lesion is seen, or even with- 
out producing such lesion ? Tabetic pains before ataxic 
symptoms, occasional hypersensibility of the pupil be- 
fore tabetic rigidity, swm to point tliat way. A few 
years ago a lady of forty was treated in vain for head- 
aches and eye fatigue by correction of refraction error 
amd accommodative insufficiency. The rc^t treatment 
for hysteria was followed for months. Slie never seemed 
very ill and all of us thought tlie diagnosis of hysteria 
ample explanation of her condition. Finally she devel- 
oped double optic neuro-retinitis and then, with atten- 
tion turned toward a cause for this, history of syphilis 
in the husband was found. Though a medical man, he 
had kept this information to himself, as well a.s a 
transient dermatitis from which his wife had sutfered. 
Indeed, he was sure the whole infection in himself had 
been cured and the sole manifestation in his wife he 
had not attributwl to the correct cause. 

A lady, 35, married to her second husband, pre- 
sented the tension pains characteristic of heterophoria. 
Only hyperopic astigmatism with the rule and of low 
grade was found. Its corrwtion did no good. Hysteria 
was again a satisfactory diagnosis to oculist and physi- 
cian, till one evening at a concert she developed abducens 
paralysis. Then a history of syphilis, contracted in her 
first marriage, was obtained. The reasons for her con- 
cealing it were obvious. 

I have tried in vain to relieve the fatigue symptoms 
of children by correcting ametropia, and later interstitial 
keratitis has shown why J failed. Diagnosis under such 
conditions may sometimes be impossible, and "hysteria" 
may perforce be our diagnosis till events show us the 



contrary, but this need not always be the case, and 
watchfulness for other causes of eye fatigue than coex- 
istent ametropia will soinetimes be rewarded. 

A second remote condition often associated with eye 
fatigue is gastro-intestinal derangement. Under the 
terms intestinal putrefaction, autointoxication, etc., we 
have of late years been studying a new series of causes 
in eye inflammations. De Schweinitz presented the sub- 
ject to this Section at Boston last year in his usual able 
way. He showed here, as he and others have elsewhere, 
that w6 must recognize these gastro-intestinal derange- 
ments as causes of uveal inflammation. The uveal tract, 
a^in, is active in eye function, and the question arises, 
can autointoxication, or whatever it is which produces 
inflammation, cause ocular irritation, leading to early 
fatigue, and bring about those accommodative phenom- 
ena which we are accustomed to call "hysterical ?^^ The 
case narrated in the beginning is the only one T have 
met where definite uveal inflammation followed what 
seemed to be irritative symptoms, but I have seen num- 
erous cases of ocular fatigue and hysterical accommoda- 
tion associated with intestinal putrefaction, indica- 
nuria, etc. Some have shown improvement in eye work 
after treatment directed to the intestinal condition. An- 
other class of cases is made up of patients with symp- 
toms leading eventually to operation for appendicitis. I 
have followed the surgical history of many of them and 
learned that the conditions found were catarrhal appen- 
dicitis, adherent appendix, etc. In these, decided im- 
provement in eye function followed operation. It is diffi- 
cult to connect ocular function with this remote irrita- 
tion. The path may be that of general neurasthenia, cir- 
cumstances which are unknown, making the eye specially 
sensitive. Whatever the explanation, the cause of ocular 
sensitiveness seemed to have been removed by abdominal 
operation. On the other hand, I have observed^ as I be- 
lieve all of us have, cases of eye fatigue after extensive 
abdominal or pehnc surgery. Surgeons do not hesitate 
to blame postoperative neuroses on adhesions; what I 
want to set forth, and what I think is a promising field 
of study, is that either through autointoxication or 
nerve irritation there is a close relation between abdom- 
inal lesions and eye function. Recognition of the fact 
is important, for many of those cases are susceptible of 
diagnosis and cure. 
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MENSTRUATION AND OCULAR NEUROSIS. 

Another condition which demands attention in con- 
nection with ocular neuroses is the menstrual function. 
There are three points of view from which the relation 
of this function to the eye may be studied. 

1. Uveal inflammation during the establishment of 
menstruation. Soelberg Wells and others called atten- 
tion to this years ago, and it is sufficiently common to 
require no comment. 

2. Exudative chorioiditis in young women with 
dysmenorrhea, scant}', excessive or irregular menstrua- 
tion. 

3. Ocular fatigue with normal menstruation. 

The question of etiology between menstrual anomalies 
and ocular inflammation at once suggests some common 
cause for both troubles. What is known as "chlorosis," 
to which the menstrual anomaly is usually traced, 
means, so far as I can see, anemia, malnutrition or the 
intestinal manifestations of putrefaction; in a word, 
conditions which modem study has pointed out as causes 
of eye inflammation. It is of little consequence from 
the ocular point of view whether the menstrual de- 
rangement is primary or secondary to one of the condi- 
tions mentioned. Do irritative eye conditions, without 
visible inflammatory changes, occur with 'these remote 
conditions? I am sure they do; and when adequate 
explanation for ocular fatigue is not found in ame- 
tropia, or when fatigue persists in spite of its correc- 
tion (especially if "hystericaF' accommodation be pres- 
ent) our duty is to make judicious inquiry into the pos- 
sibility of remote irritation. Failure to do so means that 
the patient loses confidence from our non-success, goes 
elsewhere, probably to have a similar experience, and 
gradually drops into a grave form of neurasthenia. I 
have seen a few cases of unexplained eye fatigue which 
seemed to originate in use of the eyes during menstrua- 
tion, and comfort was obtained by refraining from eye 
work at such time. 

PSYCHICAL CAUSES OF OCULAR DEFECTS. 

So far I have spoken only of physical conditions 
found in association with fatigue and with, so-called, 
hysterical eye defects. They are easy of recognition, if 
one thinks of them, and can usually be managed. So- 
cial, industrial and kindred causes of general neuras- 
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thenia sometimes seem to expend their force on 'the 
eyes. These causes take hold of the personal life of the 
individual and are hard to unearth. They are, I think, 
more common in business men, and women who have 
business responsil)ilities, than in other classes. A single 
illustrative case will suffice. A man with family, hook- 
keeper in a large department store, at age of forty, went 
to an optician because he found that after a day's work 
he had headache. An oblique astigmatism was incor- 
rwt ly neutrali zed by cylinders. Metamorphosia , resulted, 
and. the pptician's oculist were consulted. Convex "past- 
ers^' were added to the cylinders and for several months 
this combination, added to the pain already started by 
twenty years of grind over books, only twice laid aside 
for a week's vacation. Pear of serious eye disease prac- 
tically paralyzed this man's usefulness. It would seem 
that such a case should be clear to anybody, but it was 
not. I am sure there are grades of industrial nerve 
exhaustion which often go unappreciated. What is 
ordinary work for one is overwork for another. Con- 
ditions philosophically accepted by one fill another with 
dread. These cases usually present in manner, mode 
of expression or history, something which indicates that 
there is other trouble than coexistent refraction or ac- 
commodative 'error. Only fatigue symptoms are volun- 
tarily given, the rest must be found out. The patient 
often insists that the eyes must be the cause of inability 
to sustain e\^e work. Such insistance, coupled with in- 
adequate eye explanation, should lead, to search for re- 
mote cause. A few direct questions will sometimes bring 
out essential facts, while again an open confession on 
our part that there is not enough, eye trouble to account 
for the symptoms and that patient investigation will be 
needed may bring us a full "avowal" at a later consul- 
tation. This state of mind in the laity is not unnat- 
ural and we are partly responsible for it. Our teaching 
of the importance of ametropia as a cause of almost 
everything in the way of a neurosis — with some truth 
in all the claims — has simply been carried too far by 
the public. It is the business of the examining optician 
to whom these busy men and women often go first to 
encourage this mental state, and they do it fully. Our 
business is to recognize other causes as influencing ocu- 
lar function ; to get the patient to regard us as eye 
physicians', not merely eye examiners, and make him 
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content to leave the case with us as physicians. \\\ 
should not abandon him to ignorant choice of some other 
specialty, which he will make as he interprets his own 
vague and changing symptoms. Many persons whom wc 
term "rounders" and who literally dump on us a whole 
satchel full of glasses, varying within a half diopter 
of each other, l)eeome so by insufficient diagnosis from 
the iirst man who sei»s them. 

There are certain objective changes in ocular struc- 
tures which I believe direct a neurasthenic tendency 
e^-ewards. They exist, too, without symptoms; at least 
without any of which the patient takes cognizance. On 
the other hand, neurasthenics not only find them out, 
but they center nerve weakness on eye functions. Such 
things are follicular conjunctivitis, scaly blepharitis, 
chronic conjunctival hyperemia, somctime8 due to nasal 
trouble, etc. Treatment of such a lesion is useful ; but 
if the physical, mental, emotional or industrial causes 
of the neurasthenia can be found, proper therapeusis 
becomes possible most of the time; without such infor- 
mation we are treating only exciting causes. 

I purposely omit the general neurasthenic who is sent 
us by physicians to determine the possibility of ocular 
origin. This class is large, and when ametropia or 
heterophoria existg correction is most beneficial. But 
these patients must have ti*eatment directed to the gen- 
eral condition. Such patients as 1 have been trving to 
present may easily become neuresthenics of graver form, 
and the responsibility for the outcome rest« on the 
broaxiness of view and thoroughness of diagnosis 6n the 
part of the oculist to whom they apply for relief in tlie 
initial stage. 

Treatment of these cases means, of course, discovery 
of the underlying cause. Correction of refraction error 
and muscular imbalance, provided the latter can be def- 
initely enough determined to justify correction, are as- 
sumed. There is one therapeutic mistake we are apt 
to make, namely, "coddling'^ such eyes by rest. Xow 
and then, as in cases of overwork or threatened general 
breakdown, rest and change are esv«^ntial, but as a rule 
the patient is encouraged and the mental attitude im- 
proved if some eye work is allowed. The personal equa- 
tion must be studied. While ocular neurasthenics may 
work in spite of discomforts, others have not the will 
power to do so, or are held back hy fear of injuring 
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Hieir eyes. I. think this mental state is especially com- 
mon among well-to-do persons with little real responsi- 
bility. This is just what they need ; neither rest nor 
travel gives it. 

In the paper to which allusion has been made Dr. 
Barker gives "persuasion^' and "suggestion" as two 
therapeutic measures available against general neuras- 
thenia. The former, he argues, appeals to a higher 
cerebral center than the latter. In "suggestion^' the 
patient is dominated by a superior will. By "persua- 
sion'' we gain his active co-operation. A certain class 
of ocular neurasthenics are successfully treated by mak- 
ing tliem conduce themselves of the harmlessness and 
insignificence of their symptoms by persuading them to 
work in spite of pain. Fixing the time for eye work 
a little short of the fatigue point and gradually increas- 
ing it, the patient learns that he can work without in- 
jury. This is the first gain, and the rest often takes 
care of itself. 

SUMMARY. 

Fatigue symptoms, unrelieved by refraction correc- 
tion, and often associated Mnth the so-called hysterical 
accommodation, may be due to special susceptibility of 
the eyes to outside irritation, either physical or psychi- 
cal. These cases may be classified as ocular neuras- 
thenics, though they seldom, at least in the stage when 
they come under the oculist's care, present symptoms of 
general neurasthenia. They occur usually among in- 
dustrious people. It is easy to dismiss them with a diag- 
nosis of hysteria, but more thorough search for cause or 
subsequent development reveals an underlying condition 
capable of producing an objective ocular lesion, but at 
the time producing symptoms which, for want of a 
better term, must be termed "irritative." Among these 
causes are unsuspected, syphilis, intestinal disorders, 
hemic and nutritive troubles, pelvic anomalies and 
functional and psychic influences. The symptoms 
which should lead the examiner to look for such remote 
conditions are absence of ocular explanation for the 
vSymptoms or persistence of the latter, after ocular ab- 
normalities have been corrected; "hysterical accommo- 
dation," varying refractive state. There are certain ocu- 
lar troubles which usually cause little of no annoyance 
but which may direct a neurasthenic tendency eyeward. 
Eelief of these somewhat lessens susceptibility, but only 



199 

discovery of the underlying cause, with its medicinal 
or surgical treatment, cures. The aid of workers in 
other medical fields is often essential to correct diagno- 
sis. Diagnosis of ocular hysteria, with its unsatisfactory 
treatment, is justifiable only after careful search foi' 
remote causes has given negative results. 

It may not be amiss, finally, to state what seems to 
me adequate search for ocular cause of fatigue symp- 
toms; in other words, to express my own idea of what 
constitutes thorough refraction work, and the time when 
the refractionist can feel that he has done all pos- 
sible along that line. This seems essential because the 
need for search for remote causes is based on failure of 
ametropic correction to relieve, and there seems lack of 
accord in the profession as to how this work should be 
done. 

1. The manifest refraction state should be deter- 
mined by subjective tests, with range of accommodation 
and muscular balance. Should the latter be faulty its 
sthenic or asthenic quality should be determined. Com- 
parison of this with the subjective refractive condition 
gives us an idea of the conditions under which the pa- 
tient is working with fatigue symptoms. This compar- 
son often affords an explanation, impossible if the two 
factors are studied separately. 

2. Determination of objective refraction under com- 
plete cycloplegia, unless the age of the patient contra^ 
indicates the use of a mydriatic. 

S. This should correspond with the objective findings, 
and when it does not the reason will usually be found in 
unaccountably incomplete cycloplegia. 

4. Subjective tests after the ciliary muscle has re- 
gained its activity. Accommodative range and mus- 
cular balance are often different from the states found 
during the fatigue periwl, and are essential guides in 
determining what proportion of a total error should be 
corrected. These principles are well recognized, but I 
incline to the opinion that, especially in the use of a 
cycloplegic, and determination of accommodation and 
muscular balance after the ciliary muscle has regained 
activity, they are often neglected. 

842 Park Ave. 
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The following cases are put on record to call attention 
to the fact that paraffin injections near the eye, or a solid 
mass of paraffiin placed within the capsule of Tenon 
itself, after enucleation, are not without danger. Ih-. 
F. Gregory ConnelP well says: 

The attempts at improvement which terminate unsatis- 
factorily are of even more import than are the cases which 
result favorably. The temptation is to report the successful 
operations and to postpone indefinitely a report of those cases 
which had an unfavorable outcome, in this way giving to one 
searching for a verdict on the method a biased conception as 
to the results one may reasonably anticipate. The satisfactory 
results are sufficient in themselves. The failures demand 
further attention and investigation, both from the operator and 
the profession at large in an attempt to discover the cause of 
the fault and to place it at the door of the method or of the 
one who employs the method. 

In the two cases reported by me, the nature of the 
accident' in the first case is similar in character to that 
already reported in a number of instances ; that is, escape 
of paraffin into the tissues of the upper lid as a result of 
a paraffin injection at the root of the nose. The accident 
in the other case, however, is unique, so far as I am able 
to discover from a rather careful examination of the 

* This paper has been accepted by the executive committee of the 
Section on Ophthalmology of the American Medical Association, to 
be presented before the Section at the Atlantic City Session, June 
4-7, 1907. Publication rights reserved by the American Medical 
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literature on the subject. In this case, a solid ball of 
paraffin had b^n placed within Tenon^s capsule after 
enucleation foi" injury of the eyeball; in other words, 
the Frost or modified Mules operation was performed. 
The result was that a solid mass of paraffin escaped from 
the posterior part of Tenon's capeule into the apex of the 
orbit, pressed on the optic nerve and caused marked 
sympathetic irritation in the fellow eye. 

Following is a detailed report of the two cases : 

Case 1. — ^Mrs. B. W., aged 36, was sent to me June 14, 1906, 
by a nose and throat specialist of this city, on account of a 
marked ptosis of the right upper lid, which had persisted for 
two years. 

History. — This ptosis was the result of a single injection of 
paraffin, melting point 100® F., at the base of the nose, to cor- 
rect a saddle-backed deformity of that organ. A swelling in 
the right upper lid appeared immediately after the injection 
of paraffin into the dorsum of the nose and was followed by a 
marked inflammatory reaction of the right upper eyelid which 
kept the eye closed for six weeks. After subsidence of the active 
inflammation the upper lid remained drooped 3.5 to 4 milli- 
meters, and was in that condition when the patient came under 
my observation. 

Examination. — A flattened lump could be felt under the 
skin of the upper lid and the fold of skin just above the lid, ex- 
tending entirely across the lid laterally from the nose to the 
outer canthus. Several yellowish spots, from 3 to 4 milli- 
meters in diameter dotting this flattened tumor, could be seen 
through the skin of the upper lid. The skin was firmly fixed 
to the tumor and had become hardened, or undergone the de- 
generation known as keratosis. The motility of the eye was 
unimpaired and the vision was 20/15, with a normal fundus. 
The left eye and eyelid were normal in every respect, with vision 
20/15. There was also a lump on the forehead just above the 
root of the nose, about one-half inch in diameter, which was the 
result of the original paraffin injection into the nose. This had 
remained about the same size for two years. 

Treatment. — June 26, 1906, under cocain anesthesia a hori- 
zontal incision one inch long was made at the upper margin 
of the upper lid and a mass of connective and fibrous tissue, 
together with particles of the paraffin were dissected away. 
Around the particles of paraffin was a straw-colored fluid, and 
it was this fluid that gave rise to the yellowish spots seen in the 
tumor through the skin of the upper lid. The wound was 
closed with five or six silk sutures and healed by first intention. 
The ptosis was completely relieved and the patient was most 
pleased with the result. 

The macroscopic appearance of the tissue was similar 
to that described by Dr. M. L. Heidingsfeld, as were 



also the microscopic findings.^ Dr. P]. L. Oatman of 
this city made the microscopic examination of the 
tissue removed. In Dr. Heidingsfeld^s two cases the 
paraffin had been injected into the cheeks by quack 
doctors to beautify the patient; in one about three 
years and in the other about two years before coming 
under his observation. A complete histologic report 
of the nature of the tissue removed from his cases, 
illustrated with excellent photomicrograph ic plates, is 
given by Dr. Heidingsfold in his interesting and instruc- 
tive paper. Of his conclusions as to the changes of 
paraffin prosthesis I shall have occasion to speak later. 

Case 2. — ^H. R., aged 7, was brought to me by his aunt, 
June 28, 1906, with the following history. 

History. — One year ago his right eye was injured by a piece 
of percussion cap entering it. Ten days after the injury, be- 
cause of symptoms somewhat resembling lockjaw, it was 
thought best to enucleate the eye; this was done by a New 
York oculist, and a solid ball of paraffin, melting point-120'' F., 
(49° C. ) , was placed in the capsulef of Tenon, the straight muscles 
sewed over it and also the capsule of Tenon and conjunctiva 
by means of the usual purse-string suture. A shell was placed 
over the stump a few weeks later and all went well until about 
six or eight weeks before the patient came under my care, when 
the artificial eye began gradually to squint inward toward the 
nose. After the convergence of the artificial eye, the left eye 
began to pain, to become reddened, and to run water; head- 
aches also supervened after using the eye. 

Examination. — When first seen by me the right, or prosthetic 
eye converged 35 degrees. When the shell was removed the 
stump was found much shrunken, but on palpation deep into 
the orbit with the finger a hard lump could be felt at the 
temporal side of the apex of the orbit, which evidently was the 
mass of paraffin which had escaped from the capsule of Tenon. 
The left eye had marked circumcorneal injection, there was 
decided lachrymation, and the eye was very sensitive to light, 
requiring a shade to be worn, and the patient complained of 
frontal headache. 

Treatment. — On July 2, 1906, under a general anesthetic, an 
incision was made through the right shrunken capsule of 
Tenon, but not a particle of paraffin remained inside of it. The 
incision was then continued to the apex of the orbit to the 
hardened mass and a solid lump of paraffin, 20x14x8 milli- 
meters, almond shaped, was removed with forceps, and also 
a small fragment of paraffin, 7x5x3 millimeters. The orbit was 
dressed and the patient was discharged after having been under 
observation one week. The very pronounced sympathetic irri- 

2. Jour, of Cut. DIs., Nov. 19, 1906, p. 513. 
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tation in the left eye was speedily relieved after the removal of 
the mass of paraf&n from the apex of the orbit. The paraffin 
was not disorganized or disintegrated in the least, but was in 
solid mass without invasion of any kind of cells. 

Accidents similar to the one which occurred in Case 1, 
that is, extrusion of paraffin into the tissues of the eye- 
lids have been reported by a number of observers, and 
extrusion of paraffin from the sclera and the capsule of 
Tenon anteriorly, following Mules and Frost opera- 
tions, when paraffin was used to form the artificial 
stump, have been reported in several instances. But. 
extrusion of paraffin into the apex of the orbit from the 
capsule of Tenon, until now^ has not been reported, so 
far as I am able to discover. In this respect, therefore, 
Case 2 is unique. The cause of this peculiar accident 
in Case 2 was due, in my opinion, to faulty technic on 
the part of the operator, the capsule of Tenon in all 
probability being punctured posteriorly and to the 
temporal side at the time of the operation. After a few 
months the solid mass of paraffin escaped through this 
opening into the apex of the orbit, pressed on the optic 
nerve and fijially produced marked sympathetic irrita- 
tion, which undoubtedly, had it not been removed, would 
have resulted in a true sympathetic inflammation of the 
fellow eye. 

Eamsey,^ in a report of a series of thirty-four cases 
(twenty-two at one time and twelve later), in which 
paraffin at 40° C. was injected into the capsule of Tenon 
after enucleation, had four failures from the paraffin 
extruding anteriorally. A more serious complication re- 
sulted in one case. He says : 

Once sympathetic inflammation followed enucleation and in- 
jection; but I do not think that any blame can be attached to 
the parafl&n. The case was one of septic wound of the eyeball, 
in which, after enucleation, the optic nerve was found to be 
acutely inflamed. Strict antiseptic precautions were taken at 
the time of the operation and the socket healed up in a per- 
fectly satisfactory manner. Nevertheless, the amount of sepsis 
was a contraindication, and apart altogether from the question 
of sympathetic disturbance, I would not use paraffln again 
under similar circumstances. 

In this latter conclusion Eamsey is entirely correct, 
in my opinion. But I would go further and say that 
neither paraffin nor any other solid substance should be 
confined in the sclera or Tenon's capsule for the purpose 

3. Liancet, Jan. 31, 1903; Ophthalmic Rev., London, July, 1903. 
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of forming an artificial stump when septic conditions 
are present. First, because such operations usually fail 
from the severe inflammatory reaction and later extru- 
sion of the solid body, and, second, sympathetic inflam- 
mation may follow as in the case reported by Bamsey. 

Oatman,* Alter,* Sucker,* Spratt^ and others who 
have used paraffin (especially paraffui with high melting 
point, 60° C. or higher) consider it, when used in a 
solid ball within the capsule of Tenon, the very best sub- 
stance yet tried to form an artificial stump after enu- 
cleation of the eye. They claim (1) that it is non-irritat- 
ing, (2) that it is least likely to be extrudated, (3) that 
the wound heals voluntarily if part of the substance 
should be extrudated (Oatman), (4) that the material is 
cheap and can be easily sterilized and made into the 
proper sized balls for insertion, (5) that there is no dan- 
ger from breakage, (6) that the paraffin ball soon adapts 
itself to the shape of the cavity and is held in place by 
connective tissue growth into it. 

As to paraffin being non-irritating, it is interesting to 
cite in this connection a paper by Dr. Eobert Kirk,® en- 
titled "Paraffin Cancer.^^ Dr. Kirk reports several cases 
of epitheliomata occurring in workmen employed in re- 
fining solid paraffin in the mineral oil districts, while 
the shale miners and retort men employed in the same 
oil regions were free from such growths. In regard to 
thoee who work in refining paraffin having a tendency to 
epitheliomata he says : 

This held in particular some thirty years ago when the men 
came in contact with the paraffin. Superheated steam is now 
employed for refining the paraffin and as a result the men are 
not attacked with the growths that they formerly were. For- 
merly the men worked with bare arms and as a result many 
ulcers formed on the arms, most of them non-malignant, but a 
considerable proportion took on a malignant character, ex- 
hibiting all the characters, both macroscopically and micro- 
scopically of epitheliomata. Early excision gave always satis- 
factory results; but one case which was neglected resulted 
fatally. One patient, aged 71, had three such tumors removed 
successfully. 

Dr. Kirk concludes: "These tumors were all epithe- 
liomata, and the conclusion one must come to is that 

4. Medical Rec, 1903, Ixtll, p. 372. 

5. Ophthalmic Rec, March, 1903. 

6. Ann. of Ophthal., January, 1903, 
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long-continued irritation certainly does predispose to the 
production of malignant disease." 

The keratosis of the skin produced by the injection 
of paraflBn beneath the skin and the pathologic changes 
which result therefrom bear a strong suggestion of ma- 
lignancy, which certainly lends some degree of proba- 
bility to Dr. Kirk's conclusions, and also that paraffin 
may act as such irritant. The conclusions of Dr. Heid- 
ingsfeld^ in the paper already cited are significant in 
this connection, to wit : 

The changes of paraffin prosthesis indicate that the parafi&n 
is slowly removed and gradually replaced by fibro-connective 
tissue. Its removal is effected by phagocytosis, by means of 
successive invasion of inflammatory leucocytes and their suc- 
cessive degenerations. The prosthesis acts as a foreign 
body by its mere presence, and becomes promptly encapsulated 
with newly formed fibro-connective tissue. It stimulates the 
surrounding tissue to proliferation and adenomatous changes 
resembling those of early malignancy. The segregations of the 
encapsulated paraffin in rounded cavities give the conditions 
a characteristic Swiss cheese-like appearance, and the suc- 
cessive degenerations of invading phagocytes, corresponding 
with the duration of the process and the size of the encapsu- 
lated paraffin, are areas of flattened non-enucleated cells, giant 
cells, and fibro-connective tissue. These areas are separated by 
an areola of fibro-connective tissue, which gives to the whole 
prosthetic area an alveolar-like structure. Its analogy to 
tuberculosis is marked. The paraffin, like the bacilli, acts as a 
foreign body, incites a leucocytic invasion, which undergoes 
degeneration and caseation. This in turn excites another in- 
vasion with the formation of a large number of giant cells 
from the agglutination of the cell bodies and the preservation 
of the nuclei. The final goal of each is a complete fibrosis. 
The disappearance of the paraffin by oxidation or by its move- 
ment in solid form along lymph channels is improbable and not 
confirmed by histologic or physiologic facts. The histologic 
appearances also fail to furnish any special reason for the 
crystalline character of the paraffin favoring leucocytic in- 
vasion. 

The dangers of embolism from injections of parafiin 
have already been pointed out by other writers, and I 
merely cite some of the cases reported to call atten- 
tion again to this phase of the question. As a result of 
paraffin injections to correct nasal deformities, instances 
of embolism of the central retinal arteries or thrombosis 
of the ophthalmic vein with loss of vision have been 
reported. Leiser was the first to report a case of this 
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nature.* The blindness in this case was supposed to be 
due to a thrombus of the ophthalmic vein rather than to 
an embolism of the central retinal artery. Following an 
injection of paraffin into the nose the patient suddenly 
became unconscious, but was revived by artificial respira- 
tion aixd by injecting stimulants. On recovering con- 
sciousness the patient noticed that he was blind in the 
left eye. The paraffin in this instance is supposed to have 
entered the ophthalmic vein through the vena dorsalis 
nasi. 

Hurd and Holden^** report a carefully observed case 
of embolism of the central retinal artery, the eye being 
observed twenty-five minutes after the injection of the 
paraifin for the correction of a saddle^backed deformity 
of the nose. In this case, as in the one reported by 
Leiser, the accident happened at the third injection of 
paraffin. A mixture of paraffin (130° F.) and ointment 
of white vaselin, having together a melting point of 
110° F., of semi-fluid consistency, was injected by Dr. 
Hurd. Immediately after the injection the patient 
rubbed his right eye and remarked that he could not 
see with it. A little later ecchymosis appeared about 
the tip of the nose, indicating that a vein had been 
punctured. On examination by Dr. Ilolden twenty- 
five minutes after the injection the right pupil was large 
and did not respond to light, and, while there were sub- 
jective symptoms of objects, there was no objective per- 
ception of light. The ophthalmoscopic examination 
showed the retinal veins normal, but the main inferior 
branch of the central artery of the retina and its 
branches were empty and collapsed. The main superior 
branch contained some blood, but when gentle pressure 
was made on the eyeball the blood column was broken 
up and the blood flowed backward into the central 
artery. Treatment consisted in stimulating the circula- 
tion with digitalis, dilating the peripheral vessels by in- 
halations of nitrate of amyl and deep massage of the 
eyeball. After two hours of such treatment the retina 
was entirely bloodless, due to the dcK^p massage of the 
eyeball, but the embolism was not dislodged. The mar- 
gins of the disc were sliglitly blurred and the retina 
near the large blood vessels was hazy. Three hours later 

9. Vereinsbeilage der deutschen med. Wochschr., April 3, 1902. 
10. Medical Rec, July 11, 1903. 
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blood had returned to the retinal veins and in broken 
columns to the superior artery. The usual cherry-red 
spot was present at the macula. Vision was not re- 
stored. 

Just how the embolism was conveyed to the central 
retinal artery in this ease the authors are unable to ex- 
plain. 

Dr. Evan Evans who kindly made a physical examination of 
the patient, suggested the possibility of there being a persist- 
ent foramen ovale between the two auricles through which the 
solid body entering the veins might pass from the right to the 
left auricle and, avoiding the pulmonary circulation give rise 
to a crossed or paradoxical embolism, so-called, somewhere in 
the general arterial circulation. Since communication of con- 
siderable size between the auricles is not infrequently found 
at autopeies this explanation seems possible. 

Injections of paraffin into other parts of the body 
have resulted in pulmonary embolism. PfannenstieP^ 
reports such a case in which he had injected a large 
amount of paraffin (113° F.) around the neck of the 
bladder to relieve incontinence of urine. Coughing, 
vomiting^ chill, rapid respiration with cyanosis and 
dyspnea developed after the patient left the hospital; 
fortunately the patient recovered. Pf annenstiel is of the 
opinion that pulmonary embolism was responsible for 
these symptoms as a result of the injection gf paraffin. 
According to Kummel, cited by Hurd and Holden, fatal 
cases of pulmonary embolism have been observed as a 
result of paraffin injections. 

Sloughing of the tissues due to the injection of too 
much paraffin, or to the injection of paraffin into scar 
tissue, are other complications of a less serious nature 
which have been reported. 

Taking into consideration the fact that sight may be 
destroyed, and that life itself may be sacrificed from the 
injection of paraffin into the tissues to correct slight de- 
formities, or to make the patient more comfortable, 
it seems to me worth while to call attention again to 
such dangers. Certainly all mishaps from the use of 
paraffin injections should be reported that the technic 
may be improved or the method abandoned if it proves 
unsatisfactory or too dangerous. 

11. Centrbl. fur Gyn., 1901, il, p. 33. 
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Although the association of myopia with opacities of 
the cornea, as well as with opacities of the crystalline 
and its envelopes, has been recognized for over a half c^i- 
tnry, little mention of this fact is f oimd in modem oph- 
thalmic literature. Among the authors of recent ophthal- 
mic text-books in English, it is practically ignored. 

The prevalence of corneal opacities in the cases of 
myopia studied in the older Continental schools and 
clinics is most striking to a modem American ophthal- 
mologist. The statistics of Cohn^ show a percentage of 
nearly 100 in school children. Among Arlt^s^ patients the 
association was found in 70 per cent. Additional pub- 
lished statistics are as follows : Chauvel,^ 49.7 per cent. ; 
Petersen,* 48 per cent., and Frenkel,'^ 38.5 per cent. 
Among other writers on this subject are Bonders, Ni- 
cati,« Worth, Landolt,' Gelpke,^ Koure,« Manguis,^^ 
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Section on Ophthalmology of the American Medical Association, to 
be presented before the Section at the Atlantic City Session, June 
4-7, 1907. Publication rights reserved by the American Medical 
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Hess/^ Fortin/^ Garipuy/^ de Lapersonne, and Wid- 
mark.^* 

Bonders observed frequently the betterment of vision 
by concave lenses in causes of corneal opacity, but I can 
find no evidence to show that he recognized the produc- 
tion of a true axial myopia. The beneficent effect on 
vision was likely attributed to the increased accommoda- 
tive' effort and the consequent contraction of the pupil, 
diminishing the amount of diffuse illumination. How- 
ever, Van Wvergarden,^^ a pupil of Bonders, in 1854, 
records tlie case of a i^atient, blind since infancy in one 
eye with pronounced corneal opacities in the other, mak- 
ing it necessary for him to work at very close range, who 
gradually developed a high degTce of myopia. He also 
mentions a man of 42, who improved his vision, dulled 
by corneal opacities, first by a stenopeic slit, and finally 
by concave lenses. 

Arlt^ discussed the role of central corneal and lenticu- 
lar opacities? in his celebrated Hand Book. x\rlt had an 
et^pecial interest in this subject, as his own brother suf- 
fered corneal opacities in a hyperopic eye, following 
smallpox in infancy. At the age of 13, this eye became 
myopic, gradually increasing in ametropia during his 
student life until it developed a myopia of 1/6. The other 
eye remained hyperopic. 

Several of the early writers attributed the myopia to 
the increased curve of the diseased cornea, von Graefe^'' 
recognized the existence of a true axial myopia in these 
cases, and, in conmion with Arlt, advanced as a reason 
the closeness to the eye with which objects were held in 
order to increase the size of the retinal images, thus sup- 
plementing their want of clearness. The later statistics 
of Petersen and Fortin, showing a large percentage of 
double myopia in cases of unilateral opacities, seemed 
to further confirm the theory of excessive convt^rgence as 
the chief etiologic factor in the myojwgenesis. As will 
be seen later, the observations of H. Frenkel and Wid- 
mark point strongly to the accominodative strain as the 

11. Handbuch d. j?. Augenheilk., 1902, ii, 338. 
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cause of the myopia. These observers cite many instances 
of unilateral myopia with unilateral opacities. 

In his ma^ificent and classical study of the examina- 
tion of the eyes of 10,060 school children, Cohn^ found 
211 children with corneal opacities following the so- 
called scrofulous affections. Nearly all were myopic, 
and in 91 there was well-developed posterior staphy- 
loma. Twelve were not refracted. The statistics rela- 
tive to the other cases are as follows : 

51 had myopia of from 1.0 to 1.5 D. 

57 had myopia of from 1.75 to 2.25 D. 

40 had myopia of from 2.5 to 3.0 D. 

26 had myopia of from 3.25 to 4.0 D. 

16 had myopia of from 5.0 to 6.0 D. 
6 had myopia of 7.0 D. 
3 had myopia of 9.0 D. 

In 1879, Xicati® found amon^ the school children of 
Marseilles 15.5 per cent, with myopia; and of these a 
large number showed corneal opacities, pronounced as- 
tigmatism and lesions of the ocular fundus, diminishing 
visual acuity. In 1884, Landolt" called attention to the 
frequency with which corneal opacities are found asso- 
ciated with myopia. 

In 1887, Petersen* found in the records of the Oph- 
thalmic Clinic of Kiel reports of 186 cases of myopia 
with corneal opacities. In 320 cases the corneal lesions 
were bilateral; in GG, unilateral. Of the bilateral cases 
76 (63.4 per cent.) showed double myopia, in 28 cases 
higher than 6.0 D. There were 8 cases of malignant 
myopia, and in 50 cases there was posterior staphyloma. 
Bilateral emmetropia was noted in 8 cases (6.7 per 
cent.), and bilateral hyperopia in 16 cases (15 per cent.). 
In 6G cases of unilateral corneal opacities re|X)rte(l by 
Petersen, myopia was found in both eyes in 22 (32 per 
cent.). In 9 of Petersen's cases the myopia was found 
only in the sound eye and in 2 only in the affected eye. 
There was double emmetropia 3 times and double hyper- 
opia 13 times. In 1892, ChauveP contributed an impor- 
tant statistical study showing conclusively that, besides 
astigmatism of the cornea, opacities of this membrane 
have a marked influence on the production of myopia. 
Of 349 cases examined in military service the opacities 
had appeared : 

Between infancy and 5 years, 131 times. 

Between 5 and 10 vears, 60 times. 
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Between 15 and 20 years, 33 times. 
During military service, 94 times.. 

In comparison the statistics of Fortin show the debut 
of the corneal lesions in 23 case^ before 20 years and in 
12 cases after this age. 

In 1893, Manguis^^ reported 1,80 cases of unilateral 
myopia, in 27 of which there \yere corneal opacities in 
the myopic eye. He attributed the myopia to ciliary- 
spasm arising from reflex irritatioxi of the corneal inflam- 
mation rather than to the use of the eyes at very close 
range. In 1896, Eoure*^ cites several instances in which 
concave lenses markedly improved the vision of persons 
with central corneal opacities not completely obscuring 
the whole pupillary area. 

Inspired by de Lapersonne, Fortin,^^ in 1902, pre- 
sented a most comprehensive statistical study of 54 cases, 
in 26 of which the opacities were bilateral. Of these 16 
showed myopia in both eyes (62 per cent.).. In 28 in- 
stances of unilateral opacities there were 17 cases of 
double myopia (60 per cent.) . The myopia appeared only 
on the sound side twice, and oij the affected side 4 tinues. 
There was a total of 83 per cent, of myopia in the 28 
cases of unilateral opacities studied, in comparison witli 
a total of 40 per cent, in the earlier statistics of Petersen. 
In the second edition of the Graefe-Saemisch Handbuch, 
Hess^^ discusses the manner in which corneal and station- 
ary lenticular opacities cause myopia, attributing it to the 
necessary bringing of near objects close to the eyes. 

From notes of 6,000 cases in private practice, Wid- 
mark^* made a study of 100 cases of anisometropia in 
which there was either myopia in one eye only of at least 
2.0 D., or myopia in both eyes but with a difference of 
2.0 D. While the purpose of the paper is to refute the 
prominence formerly given to excessive convergence in 
myopogenesis and to give proper credit to anisometropia 
and corneal astigmatism as etiologic factors, it contains 
much data distinctly relevant to the discussion of the role 
of corneal opacities in this connection. Widmark con- 
tends that when corneal defects occur in both eyes they 
are predisposing causes to double myopia, not on account 
of the excessive convergence required, but because both 
eyes are strained in the effort of near vision. On the 
other hand, he affirms that when the cornea of but one 
eye is affected its fellow only becomes myopic, because it 
assiLiiies all the strain of close work. He believes that 
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the affected eye may become amblyopic, divergent or con- 
vergent, or may even be enucleated without in any way 
influencing the course of the myopia in its sound fellow. 
In support of this contention he cites several interesting 
illnstrative cases, in 4 of which unilateral opacities 
caused myopia on the sound side only. This is confirma-- 
tive of the belief shared by Arlt, Werth and Petersen, 
and which is disputed by the findings of Portin and 
Frenkel and, in a measure, by the statistics that I offer. 
Widmark argues that the chief cause of myopia is seeing 
^^in a limited sense^^^-the perception in the yellow spot 
and processes connected therewith at the posterior pole 
of the eye. . Any extra effort at discerning close objects 
quickly following on each other — as, for instance, in 
reading and writing — ^may lead to hyperemia in the 
ocular fundus, which some writers assume as the predis- 
posing cause of the characteristic myopic changes at the 
posterior pole. In addition the accumulation of fatigue 
products may also have a deleterious influence on the 
intraocular membranes, the continued hyperemia leading 
to softening of the tissues, which yield to the intraocular 
pressure. The practical lesson from these observations 
is the great necessity of facilitating the work of the 
retina and preventing ocular fatigue by correction of the 
astigmatism, anisometropia, etc., adequate illumination, 
properly printed books, etc. Other hygienic measures 
are relatively unimportant in controlling myopogenesis 
in {jchool children. 

By far the most exhaustive bibliographic and clinical 
study of this subject is that by H. Frenkelj° of Toulouse, 
supplemented by the ophthalmolnetric measurements of 
his associate, E. Garipuy.^^ The cases were selected from 
1,350 ophthalmic patients. Among the patients with 
corneal opacities there were found : 
10 men and 20 women with myopia. 

4 men and 4 women with emmetropia. 

4 men and 5 women with hyperopia. 

Of 22 patients with bilateral corneal opacities there 
were 14 with double myopia (63.6 per cent.), propor- 
tionately identical with the findings of Petersen and 
Fortin. There was unilateral myopia twice, and in 3 
cases in one eye determination of the refraction was im- 
possible. Of the 22 casCvS there were 19 instances of 
myopia, either unilateral or bilateral (86.4 per cent.). 
In one case there was practical emmetropia and in two 
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cases hyperopia. In the 25 cases of unilateral opacity 
Frenkel found a preponderance of myopia on the affected 
side 11 times. In 2 cases th-e myopia was on the sound 
side. To summarize, there were 13 cases of myopia, 5 
cases of emmetropia, 2 cases of double hyperopia, 3 cases 
of hyperopia on the affected side, and 2 cases of hypero- 
opia on the sound side. 

Illustrative of the tendency to high myopia, Frenkel 
found myopia above 6.0 D. in 16 of tiie 78 patients with 
corneal opacities — a proportion of 20.5 per cent., as 
against 6.45 per cent, in all the cases of myopia (about 
1,000) observed by Cohn among 15,490 patients from 
1866 to 1886 (reported by Schlesinger"). This marked 
frequency of high myopia may be attributed to the 
greater liability to affection of the intraocular mem- 
branes of the posterior segment of the eyeball after seri- 
ous disease of the anterior tunics — a fajct established by 
the observations of Panas^® and de Lapersonne. Frenkel 
also significantly mentions that he has found corrected 
visual acuity relatively better in the cases of hyperopia 
with corneal opacities than in those of myopia. It is 
considered justifiable to believe that certain lesions of 
the cornea and anterior segment of the eyeball have asso- 
ciated with them a disturbance at. the posterior pole, 
which, by an ill-defined, but nevertheless real, process, 
results in a chorioretinitis which becomes a preponder- 
ating factor in the pathology of progressive myopia. 

It has also been suggested in this connection that irri- 
tation of the ciliary body following corneal inflammation 
produces hypersecretion and dis-turbance of the equili- 
brium between the ocular membranes and intraocular 
tension, resulting in a veritable anterior staphyloma, 
such as is seen in some cases of congenital hydrophthal- 
mos. Fortin claims to have observed several cases of 
myopia in which there was an exaggeration of the corneal 
curve resembling that of true keratoconus. The ophthal- 
mometric measurements in Frenkel^s cases, however, did 
not" show any significant difference between the curve of 
the central corneal meridian in the myopic cases with 
corneal opacities and that of the cases of hyperopia or 
emmetropia with similar opacities. 

A careful study of the relative literature, as well as 

17. Beitrage z. prak. Augenhellk., 1900, xlv, 127. 

18. Ijecons de cllniqiie ophthalmol. Itecuelles par Castan, Paris, 
1899, 157. 
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personal observation, shows that in these cases the myo- 
pia may appear either in the sound or diseased eye, or in 
both eyes. Frenkel states that in the cases of unilateral 
opacity examined by him the myopia was most fre- 
quently unilateral, but not always in the affected eye. 
Moreover, in no instance of unilateral opacity with double 
myopia was the defect equal in the two eyes and imputable 
in both eyes to the corneal lesions. He believes that if 
the opacities of the aflfected eye do not markedly interfere 
with useful vision at close range thii* eye speedily becomes 
myopic. On the other hand, if the opacities greatly 
obscure vision, preventing satisfactory use of the afFected 
eye, the myopia develops in the sound eye. He calls at- 
tention to the fact that, in addition to irregular astig- 
matism, corneal opacities produce a definitely measur- 
able astigmatism, which averages 1.5 D. to 2.0 D., and 
which is a factor in the myopogenesis. This conclusion 
is the result of careful ophthalmometric measurements 
in cases of unilateral and bilateral corneal opacities with 
and without associated myopia. 

In 11 cases of high myopia, measurement of the an- 
terior corneal curve showed an average astigmatism of 
1.7 D. in the right eye and 1.6 D. in the left. In the 
cases of bilateral corneal opacities with myopia the aver- 
age astigmatism in the right eye was 1.7 D. ; in the left 
eye, 2.0 D. In the cases of unilateral opacity the aver- 
age astigmatism in the affected eye was 1.6 D. ; in the 
sound eye, 0.8 D. In the cases of opacities with emme- 
tropia, the astigmatism was predominant in the eye with 
the opacities. In the cases with hyperopia, the ayerage 
astigmatism in the affected eye was 1.3 D. ; in the sound 
eye, 0.2 D. . 

I have selected from my private case records for the 
last ten years 28 instances of corneal opacities associated 
with myopia; of these, 13 were males and 15 females, 
ranging in age from 10 to 60 years. In 22 cases the 
opacities were unilateral, in 6 bilateral. In the examina^ 
tion of my records, no myopia of less than 2.0 D. has 
been considered, and all cases of suspected lenticular 
myopia have been rejected. Xo attempt has been made 
to show the relative frequency of corneal opacities in 
general ophthalmic practice, and the refractive condition 
of all patients with corneal opacities is not considered. 
It is evident that there would be a great discrepancy be- 
tween the statistics of an American private ophthalmic 
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practico and a Continental clinic. The object of tlio 
paper is solely to set forth the role of corneal opacities in 
myopogenesis and to present interesting collatei*al and 
relative data. Of the 22 unilateral cases of opacity the 
myopia was double in 12 and single in TO. The myopia 
developed only in the sound eye in 5 cases and only in the 
affected side in 5. Of the 6 cases of bilateral opacities, 
in 2 the myopia was unilateral. In one patient with 
congenital bilateral central posterior capsular cataracts, 
the myopia was unilateral and the corr6ct^ visual acuity 
was equal and almost normal in the two eyes. In one 
case of bilateral opacities the myopia 'was unilateral and 
in the eye with least opacity. In one case of double 
opacities, the myopia was bilateral and greatest in the 
eye with the best vision. Of the 16 cases of bilateral 
myopia there was a difference in the two eyes of more 
than 3 D. in 6 cases. 

Unfortunately the opportunity to observe continuously 
the development of the myopia has been limited, but in 
two cases repeated examinations extending over a decade 
are of sufficient interest to warrant recording. In 1897 
the patient, a girl of ten years, came to my office com- 
plaining of poor vision in the right eye, which was found 
to contain several punctate corneal opacities. There 
was a history of repeated attacks of "sore eyes^^ and the 
conjunctiva showed marked evidence of argvTOsis. The 
refraction under atropin was : 

R._S. 2.00— C.1.00 ax. 180° = 6/12 V. 

L.— S. 0.25— C. 0.37 ax. 30*^ = 6/5 V. 

Within the next two years there were several slight 
attacks of phlyctenular conjunctivities in the right eye 
which always yielded promptly to the ordinary treatment. 
In 1902 the patient complained of failing vision in the 
left eye. ITncler cycloplegia I found : 

R.— S. 2.50— C. 1.00 ax. 180° = 6/7y2. 

L.— S. 2.00— C. 0.62 ax. 180° = 6/5. 

The opacities gradually disappeared until the examina- 
tion of the refraction under atropin in 1907 showed per- 
fect visual acuity in both eyes, with the following refrac- 
tion : 

R.— S. 3.00— C. 1.25 ax. 180° = 6/5. 

L.— S. 2.50— C. 0.50 ax. 180° = 6/5. 

In this case, at first appearance, the myopia was dis- 
tinctly unilateral and in the affected eye, but during the 
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course of school work, notvithstandipg repeated refrac- 
tipps and the rigid use of correcting lenses, an almost 
equal degree of myopia developed in the sound eye. For- 
tunately the corneal haze gradually disappeared in the 
right eye until the corrected visual acuity was ultimately 
practically as good as that of the left eye. 

4^nother interesting case was in a boy of 10, who first 
consulted me nine years ago. There was a faint central 
corneal opacity in the left eye following a severe keratitis 
in early chilhood. Retinoscopie and ophthalmometric 
measurements showed 1.75 D. of hyperopic astigmatism 
at the vertical axis. The opacity was sufficiently dense and 
the cornea irregular in curvature to prevent vision better 
than 6/100, even with the correcting cylindric lens. The 
sound right eye was myopic to the extent of 1.5 D., but 
with the correcting lens visual acuity was perfect. Dur- 
ing the last nine years the myopia of the sound right eye 
has gradually increased to 4.0 I)., with no diminution of 
corrected visual acuity. The opacity in the left cornea 
has gradually diminished, allowing an increase of cor- 
rected visual acuity to G/30, without, however, any no- 
ticeable change in the refraction. 

COXCLUSTONS. 

1. Central corneal opacities are a much more frequent 
cause of myopia than would be inferred from an exam- 
ination of general ophthalmic literature, particularly tlie 
English and American text-books and periodicals. Ac- 
cording to recent reliable Continental statistics, in at 
least one-third of the cases in which they are present, " 
central corneal opacities produce myopia, although this 
average is likely higher than that found in American 
ophthalmic practice. 

2. The myopia is axial and not dependent on altera- 
tion of the corneal curve. Ophthalmometric examina- 
tions do not show any significant differences between tlie 
corneal curvature of myopic eyes with corneal opacities 
and similar eyes in which the refraction is emmetropic 
or hyperopic. 

3. The mechanism of the production of the myopia 
is analogous to that of the common form following as- 
tigmatism, anisometropia, etc., with the added predis- 
posing factor of weakened ocular tunics by previous in- 
flammation. 

4. The association of disturbance of tlie chorioid and 
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retina of the posterior segment of the eyeball with in- 
flammations of the anterior membranes is an important 
element in further reducing visual acuity in these cases. 
For a similar reason extensive fundus lesions are com- 
mon, and the myopia is more likely to become progres- 
sive than ordinary. 

5. Either unilateral or bilateral opacities may pro- 
duce myopia, and the myopia produced may be unilateral 
or bilateral. 

6. In the cases of unilateral opacity the myopia may 
be single or double. If in such cases the myopia is uni- 
lateral it may appear either on the sound or the af- 
fected side, but no definite rule can be established in 
this connection. However, it is likely that when one 
eye is used almost exclusively for close vision it will 
become myopic first or to a greater extent than its fel- 
low. 

7. In cases of bilateral corneal opacities the myopia 
is generally bilateral. When there is a marked differ- 
ence in the amount of defect in the two eyes the great- 
est myopia is often found in the eye with the least cor- 
rected visual acuity. When the myopia is unilateral it 
often occurs in the eye with the least opacity. 

8. The cases of unilateral myopia are strongly sug- 
gestive of the importance of ciliary strain rather than 
excessive convergence in myopogenesis. 

9. In view of the strong possibility of resultant 
myopia, all cases of corneal disease, particularly the 
phlyctenular .affections of childhood, should receive 
prompt and continuous treatment, and prophylactic 
measures should be rigidly followed to prevent recur- 
rences. After the subsidence of the inflammation ener- 
getic treatment should be adopted to clear up the opaci- 
ties. 

10. Of greatest importance in the prevention of the 
subsequent myopia is careful and repeated refraction of 
both eyes imder artificial cycloplegia, employing both 
objective and subjective methods, and the constant use 
of correcting lenses. 

11. All errors in ocular, personal and domestic hy- 
giene that encourage the development of myopia should 
be corrected, and the patient should be kept in the best 
physical condition and most salutary environment. 



FUKTHER OBSERVATIONS ON RETINITIS 
PUNCTATA.* 



H. QRADLE, M.D. 

CHICAGO. 



On the basis of ten personal observations, five eases 
reported to me by colleagues/ and a review of the lit- 
erature, I presented to the International Congress at 
Lisbon in 1906 a paper on the Punctate Forms of Re- 
tinitis.^ In this study I came to the conclusion that 
the term had been and could be applied to several dif- 
ferent types of disease, which had in common merely 
the occurrence of white dots in the fundus but varied 
in significance and clinical history. These conclusions 
I can confirm and extend by a further study of some of 
my patients. 

While a pronounced retinitis punctata albescens, as 
the term is used by Mooren and most of the writers, is 
a rare disease, the appearance of discrete and usually 
not numerous white or yellowish-white dots, apparently 
situated in the retina, is not uncommon. When thesti 
white dots are numerous, counting up into the hundreds, 
the ophthalmoscopic picture is a striking one. When 
they are few in number they, are usually faint and not 
readily seen through a narrow pupil. They range in 
size from about one-half to one diameter of a retinal 
artery of the second order, are round or rounded, well 
defined even if faint, and are usually not close enough 
to any vessePto show how deeply they are situated. The 

• This paper has been accepted by the executive committee of the 
Section on Ophthalmology of the American Medical Association, to 
be presented before the Section at the Atlantic City Session, June 
4-7, 1907. Publication rights reserved by the American Medical 
Association. 

1'. I wish to thank Drs. Hotz, Faith and Wescott for their 
courtesy. 

2. Full abstracts of this paper have appeared in the Ophth. Rec, 
October, 1906, and Arch, of Ophth., November, 1906. 
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white dots occur in both eyes, although often the two 
eyes are not involved alike. They are in many in- 
stances transient, though of long duration, and may 
henqe be considered minute infiltrations. ,. Perhaps they 
may be of a degenerative nature when permanent. The 
cases observed by myself or reported in literature can 
be divided into the following types of disease : 

SIMPLE PUNCTATE RETINITIS. 

I shall reserve this name for the cases which present 
retinal dots without other complications at the begin- 
ning or during the duration of the disease. In this 
form the dots are not numerous, a few to a dozen, rarely 
beyond a few dozen, more or less near the margins of 
the optic disk, to some extent spreading toward the 
macula, and as a rule one eye more involved than the 
other. The sight may be normal or slightly reduced, 
especially in the more involved eye. With normal sight 
there may be irritability 6r asthenopia. The latter is 
sometimes relieved by appropriate correction of an ex- 
isting ametropia, which had previously not ainnoyed the 
patient. In most of the cases seen or collected by me 
rest of the eyes and hygienic managefment have caused 
the dots to disappear in the course of months. 

Possibly the cases described by M. Gunn,^ in which 
such dots of minute size were found without symptoms 
belong to this group. Gunn found this anomaly in seven 
members of one family. The etiology is not clear in 
any of the cases. The case which I have had the best 
opportunity of studying is worth quoting from the 
Transactions of the Lisbon Congress, especially as the 
patient suffered a relapse since my previous report. 

Case 1. — (Case 4 in the Lisbon Transactions.) Patient.— 
Mr. L., aged 36, of good health. 

History. — Patient had a recurrent inflammation of left 
frontal sinus. Incidentally he mentioned that for two years 
past he had not seen as well with his right eye as with his left. 

Examination — "R. E. V. = 20/50. Field normal. No scotoma. 
L. E. V. = 20/20. In right eye fine whitish dots scattered all 
over the central part of fundus, about ten in the macular area. 
In L. E. about six similar dots near the temporal side of disk. 
No other lesion. Under potassium iodid in large doses the 
sight of R. E. rose to 20/40 within two weeks. After six weeks 
there were apparently fewer spots in the macular area of R. E. 

3. Trans. Ophth. Soc. U. K., vol. ill. 
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Six months later sight of R. E. normal. At that tune as well 
as some sixteen m^mths subsequently no dots could be found. 

Subsequent History. — ^Mr. L. was seen repeatedly during the 
next year on account of transient left supraorbital neuralgia 
due to purulent inflammation of either the frontal sinus or the 
anterior ethmoid cells. The discharge as well as the pain 
yielded each time quickly to intranasal treatment. About 2% 
years after the first examination he complained again of 
poor sight in the right eye, and admitted that the left was not 
perfect. V. waa found =20/40+ in each eye, the R E. 
being subjectively more dim. A fresh crop of white dots had 
appeared in the R. E., perhaps some 30 in number, at the 
temporal edge of the disk and again in the macular repon. 
The left ^e showed only three dots at the nasal side of the 
disk and a few scattered throughout the central area. No other 
ocular lesions. No scotoma. He had a slight purulent dis- 
charge from both sides of the nose, apparently from the 
anterior ethmoid cells. lodid had no effect this time. The dots 
in both eyes increased moderately in number. Those near the 
papilla in R. E. enlarged in size so that several became dis- 
tinctly elongated in shape. V. diminished in both eyes to 
20/60, varying somewhat on different days. As iodid seemed 
to increase the nasal discharge it was stopped and only nasal 
irrigation and sprays were employed. About the fifth week 
decided subjective and later on 'objective improvement began. 
Still later the nasal discharge became reduced and intermittent, 
and finally ceased. At one time the sight of the left eye was 
not as clear as that of the right, although the spots were 
always more pronounced in the right. After four months 
vision became normal and the dots reduced in number were 
fading. 

PUNCTATE RETINITIS FOLLOWING OPTIC NEURITIS. 

Frost* has pointed out that dull white dots occur occa- 
sionally in the retina near the disk in the course of a 
neuritis. This I have observed repeatedly, most notably 
in an instance of unilateral optic neuritis of moderate 
severity in an adult in whom a small number of white 
dots persisted for some months without interfering with 
ultimate recovery. In my case books I have not noted 
these cases as retinitis punctata. The striking picture 
of retinitis punctata may, however, be brought on in 
the course of an optic neuritis, as observed by Dr. Faith 
in two instances kindly placed at my disposal by him. 

Case 2 (Dr. Faith). — Patient. — Boy, aged 15, had com- 
plained for two weeks of headache and failure of sight. V. 
= %. Pronounced optic neuritis without hemorrhage. Slight 

4. Fundus Oculi, 1896, p. 199. 



224 

fever. Urine normal. IJnder treatment (sweats, iodid of 
mercury) sight improved and a central scotoma became demon- 
strable. After two months V. = 6/9. As the neuritis dis- 
appeared numerous white yellowish pinpoint dots appeared 
around the disks verging toward the macula. In the course 
of a year they had almost disappeared with ultimate normal 
sight. 

Oase 3 (Dr. Faith).— -Pa^ien*.— Girl, aged 15, complained of 
headache and blurred sight. V., which had formerly been 
6/5, was reduced to 6/9 in R. E. and 6/7.5 in L. E. Edges 
of disc blurred and vessels tortuous. Numerous small bright 
specks surrounding the discs. Moderate anemia. 

Treatment. — Iron and aresnic were given and in two jnonths 
vision rose to 6/5 and the fundus anomalies disappeared ex- 
cept the dots. The blood count became normal. A year later 
no anomaly was found, except a few faint dots below the disc 
in the R. E. 

I wish to emphasize this relationship of retinitis punc- 
tata to optic neuritis, as I believe it furnishes the clue 
to the pathology of the larger number of instances re- 
ported in literature shortly after Mooren^s first use of 
the name. 

PUNCTATE RETINITIS AS PART OF GENERAL RETINAL 
DISEASE. 

In the cases reported by Hirschberg/ Landesberg,* 
Burnett' and M: Standish^ there were retinal exudates, 
vasular changes and hemorrhages in the earlier part of 
the disease. The patient of Standish showed especially 
well the evolution of the disease, viz., gradual failure 
of vision to 1/5, diffuse haze of the retina, becoming 
complicated by retinal exudate, and infiltration around 
the disk with tortuous vessels, whereupon a fe^^ re- 
tinal dots began to appear. On the course of a week^s 
treatment all lesions disappeared except the dots, which 
continued to increase while sight became normal. The 
disease was almost always bilateral but not equally ex- 
tensive in both eyes. All the patients had decided im- 
pairment of sight, usually in the form of a well-riiarked 
central scotonia. Some recovered completely, othera 
only partially, with some optic atrophy. These latter 
incidents, the typical scotoma not explained by localized 

5. Centrlbl. f. A., 1882. 330. 

6. Centrbl. f. A., 1883, 261. 

7. Arch, of Ophth., 1882, xxil, 22. 

8. Ophth. Rev., September, 1893. 
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retinal disease and the possibility of later atrophy, sug- 
gest strongly that a retrobulbar .neuritis was present, 
probably as the most important of all the lesions. The 
presence of the white dots does not account for the 
scotoma; in fact, with a retina studded with these mi- 
nute infiltrates vision may become almost perfect. 

ATYPICAL FORMS OF RKTINITIS ALBUMINURICA. 

Two of my observations (Cases 10 and 11 in the Lis- 
bon Transactions) could be interpreted as atypical forms 
of retinitis albuminurica due to pronounced kidney dis- 
ease. In both the retina showed as the principal lesion 
the characteristic punctate infiltrates. Unfortunately, 
both patients did not stay permanently under observa- 
tion. 

PUNCTATE RETINITIS WITH INVOLVEMENT OF CHORIOID. 

In some instances which can be called punctate re- 
tinitis there is some involvement of the chorioid. I can 
not say, however, whether this is primary or secondary. 
Dr. Hotz gave me the reports of two cases of transient 
white punctate infiltrates of the fundus with practically 
normal vision ending in recovery, which he interpreted 
as chorioidal disease, because in one of them there were 
fine filaments floating in the vitreous, while in the other 
chorioidal hyperemia during the course of the disease 
led finally to irregular mottling of the chorioid pigmen- 
tation. In one of my own observations of retinitis 
punctata, apparently due to kidney disease with diffuse 
retinal cloudiness and central scotoma, the sight steadily 
failed with the development of a diffuse opacity of the 
vitreous. I have also seen a case of a localized patch 
of areolar chorioiditis in which the white dots char- 
acteristic of punctate retinitis were scattered throughout 
the central area of the fundus. 

ATYPICAL RETINITIS PIGMENTOSA. 

The name retinitis punctata is at present, however, 
mostly applied to an entirely different form of disease 
which is probably an atypical variety of retinitis pig- 
mentosa. These patients complain of more or less night- 
blindness, usually since youth. The central vision is 
sometimes normal, sometimes reduced. In some the 
visual field is restricted. There is often, but not always, 
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consanguinity in the parentage. Several instanqes oc- 
curred ill brothers and sisters. The greater part of the 
fundus, but not the periphery, is studded with minute 
dull white dots, while the macula is nearly free when 
central sight is still good. In many of the cases pig- 
ment figures were seen in the periphery of the fundus 
sometimes described as not characteristic of retinitis 
pigmentosa. In cases with reduced sight the nerve J^p- 
peared moderately pale. It has been repeatedly observ^ 
that the disease can remain stationary for many years 
and that it progresses rapidly. 

Cases of this kind have been reported by Gayet," Dor^' 
and Nettleship.^^ Fuchs^*^ subsequently interpreted these . 
cases as atypical retinitis pigmentosa. Further reports 
have since appeared by Liebrecht/^ by Griffith/* also 
by Tr. Collins and Swanzy/* and Wuestefeld.^'^ The 
latest of the same kind are reported by Wicherkiewicz^* 
and by Takayasu/^ who saw two instances in Japan. 

Case 4. — Patient. — ^Miss L., aged 29, anemic, complained of 
headaches, especially in the afternoons, and of fatigue of the 
eyes. Did not see well at night. 

Examination.— Y. R. E. = 20/20; L. E. = 20/40, improved 
to 20/30 by Cyl. + 1, axis 135. Homatropin showed in addi- 
tion H. = 1 D. in both eyes. Nerves and vessels normal. 
Near but not quite at the periphery of the fundus was a zone 
showing pigment figures in the form of delicate branching 
threads. In the L. E. there were two dozen white specks in 
the more central part and several areas of exceedingly fine 
white dots. A fainter dotting was also seen in the K. E. The 
headaches were permanently relieved by appropriate glasses. 
No change after one year. 

Subsequent History. — Eight years later I saw the patient 
' again. Her night-blindness was a trifle more troublesome, but 
her central vision was as good as formerly. The fields were 
still perfect. The ophthalmoscope showed no certain change 
in the appearance of the retinal pigmentation. The white 
dots, however, could no longer be found. 

9. Arch, d' Ophth., lii, 386. 
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12. Arch. f. Ophth., 39, iii, 65 ; and Arch, of Ophth., 1888, xxvll, 
484. 

13. Klin. Monatsb. f. A., June, 1895. 
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The case can not be considered ordinary retinitis pig- 
mentosa on account of the atypical form of pigmentation 
as well as the persistence of practically normal vision for 
eight years in a patient now 37 years of age. As far 
as I know this is the first instance of this form of re- 
tinitis punctata watched during such a long time, and 
also the first in which the white dots have ultimately 
been found to disappear. 
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BALTIMOBE. 



For several years, as a matter of routine, I have been 
employing adrenalin chlorid in conjunction with cocain 
in many operations on the eye. At first this was done 
solely to lessen hemorrhage, but for some time I have 
used it not only for this purpose but because it soon be- 
came evident that through its action the anesthetic ef- 
fect of the cocain was definitely increased. 

In operations on the cornea and conjunctiva the an- 
esthesia produced by cocain is^ as a rule, so complete 
as to leave little to be desired, but this can not be said 
of certain other operations, notably those on the ocular 
muscles, on the lacrimal apparatus, and those done for 
the cure of chalazion or other tarsal cysts. Here, where 
much is to be desired in the direction of more perfect 
anesthesia, adrenalin has proved of undoubted value. 

That adrenalin used in conjunction with cocain fa- 
cilitates, in a mechanical sense, the passage of probes 
through the occluded lacrimal duct has not been evi- 
dent to me, but that it renders the introduction of the 
probes, as well as the slitting of the canaliculus, less 
painful is hardly open to question. There can be as 
little question, I think, that chalazion operations in like 
manner are made much more tolerable than are those 
in Vhich cocain only is used. 

♦ This paper has been accepted by the exefcutlve committee of the 
Section on Ophthalmology of the American Me^dical Association, to 
be presented before the Section at the Atlantic City Session, June 
4-7, 1907. Publication rights reserved by the American Medical 
Association. 
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In tenotomies of the ocular muscles the hemostatic 
action of adrenalin is of great advantage, though it must 
be confessed that it does not always as effectually control 
hemorrhage from the divided tendon as it does from 
the conjunctival incision. In addition to this effect, 
however, I am sure that it makes the operation — es- 
pecially the cutting of the tendon and the manipulations 
with the strabismus hook — decidedly less of a tax upon 
the fortitude of the patient. 

In operations involving the making of a corneal sec- 
tion, especially cataract extractions and iridectomies, 
with the exception of iridectomy done during an attack 
of inflammatory glaucoma, experience has taught me to 
be rather chary in using adrenalin. For, though I have 
employed it several times in cataract extraction with no 
ill effect, I have felt more than once that the operation 
was complicated by its use. Particularly was this true 
of one case in which, immediately after the completion 
of the section, the cornea lost its transparency to a re- 
markable degree and collapsed in crater-like fashion, the 
further steps of the operation thereby being rendered 
decidedly more difficult. In such operations, too, there 
seems to be no definite reasons for employing adrenalin, 
since the anesthesia from cocain alone is usually satis- 
factory. 

This last observation does not apply, however, to 
iridectomies performed for the control of inflammatory 
glaucoma. Here, as is well known, the anesthesia from 
cocain is often far from satisfactory. For this reason, 
and because, moreover, the astringent effect of adrenalin 
is decidedly helpful, I have preferred to use it under 
such circumstances. It is interesting to note that Pro- 
fessor Fuchs, of Vienna, has been led by his experience 
to a similar conclusion. 

In operations for pterygium, adrenalin seems to me 
to be contraindicated, because its blanching effect ren- 
ders the outlines of the growth difficult of recognition, 
and, besides, the anesthesia from cocain alone is all that 
could be wished for. 

Br. J. Elliott Colbum^ has pointed out another valu- 
able indication for the use of adrenalin in conjunction 
with cocain. In several cases of ocular traumatism the 
instillation of adrenalin, by checking hemorrhage, 
greatly facilitated the detection and removal of foreign 

1. Clin. Rev., July, 1901. 
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bodies which were imbedded in the superficial structures 
of the eye. 

Although I have usually employed adrenalin in full 
strength (1:1000 solution), and, especially in probing 
the lacrimal duct, have applied it to the same eye 
repeatedly and freely, I have never seen any untoward 
consequences — except such as I have referred to — from 
its action. I have also found that its sterilization, by 
brief boiling in a Florence flask, in nowise impairs its 
efficiency. 

There seems to be good authority for the claim that 
the toxicity of cocain is markedly lessened through the 
action of adrenalin, but in the eye surgery this is not a 
matter with which we are much concerned. 

In conclusion, I may add that as a therapeutic agent, 
per se, in the treatment of inflammatory conditions of 
the eye adrenalin in my hands has not proved efficacious. 
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For many months I have been engaged in the colla- 
tion of the histories of all of the recorded cases of every 
form of so-termed '^sympathetic disease^^^ that had been 
treated in the dispensary and indoor services of Wills 
Hospital in Philadelphia since its opening, a period 
embracing more than seventy years. 

During these studies — in which I received excellent 
help from three of my personal assistants^ — ^I soon 
realized that in spite of a vast yeariy increase of the 
work done at the hospital and a broader and earlier 
recognition of the condition, there was a decided lessen- 
ing in the number of cases, and a much less degree of 
fatality among those which had been treated than in 
former years. These findings seemed so important that 
I instantly chose the preventive phase of the disease as 
wori:hy to be the subject of this paper. 

♦ This paper has been accepted by the executive committee ot the 
Section on Ophthalmolo^ of the American Medical Association, to 
be presented before the Section at the Atlantic City Session, June 
4-7, 1907. Publication rights reserved by the American Medical 
Association. 

1. As I have elsewhere stated, for several years past I have 
taught my classes and private students that so-called "sympathetic 
Irritation" and "sympathetic ophthalmia" are simply different 
stages of a condition which Is preferably termed "transferred oph- 
thalmitis." I believe that the expression "sympathetic," as or- 
dinarily understood In this connection, has no significance what- 
ever, and I am certain that the term "Irritation" Is just as false ; 
It must be conceded also that the word "ophthalmia" should not be 
applied to any form of Inflammation of the interior of the eyeball. 
The word "transferred" Is correct, no matter what the process may 
be, and the generic term "ophthalmitis" Is both adequate and com- 
prehensive. 

2. Drs. S, Rusti Ketcham, Albert J. Brltt, and Ida Louise 
riaverstlck. 
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The many desultory, and at times uncertain, cases 
of the first thirty-five years' work of the hospital were 
grouped together, while the latter half of this portion 
of the hospital's work, which had been systematically 
arranged into annual groups, was divided into periods 
of time similar to those which I had used in a study 
of several thousand cases of extraction of senile cataract. 

Critical inquiry into the detailed histories of the 
cases elicited many points of value. For example, it 
was found^ that, in spite of a vast increase of the types 
of cases which are ordinarily supposed to be provocative 
of the condition (some 62 per cent.), the proportionate 
number of cases seen was actually reduced nearly 80 
per cent, within the past ten years. This is a remark- 
able improvement and one which is worthy of special 
record, when it is considered how long the institution 
has existed, that it is situated in the midst of a large 
industrial and commercial center, that it is near to an 
immense mining territory and agricultural district, and 
has always been favorably known — reasons, which, for 
many years past, have been the means of bringing from 
ten to fifteen thousand new eye cases annually to its 
doors. 

Employing the title "preventive treatment'' as it 
should be employed, i. e., to express both the indirect 
and the direct preventive measures for lessening the 
chances of occurrence of the disease, I here offer some 
of them in brief detail under their two respective head- 
ings. 

INDIRECT CAUSES. 

1. More improved and better constructed machinery, 
which, as a rule, has contrivances for the rapid and the 
safe removal of extraneous and useless debris, etc. 

2. More carefully arranged, more sanitarily built, 
and more adequately illuminated factories, mills, shops, 
etc., than formerly. 

3. A broader compulsory employment of personal 
protectives by the workmen during their occupations (as | 
was found by comparison and contrast of the conditions ! 
prevailing at the different places from which the pa- \ 
tients came) . j 

3. As noted in the "Discussion on Sympathetic Ophthalmia," i 

before the 1906 (seventy-fourth) annual meeting of the British \ 

Medical Association, Toronto, Ontario. 
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4. More prompt search for and amelioration of the 
original disturbing conditions. Study of the cases 
showed that for the past ten years the time elapsing 
between the onset and the first examination and treat- 
ment had greatly lessened; this in great measure hav- 
ing been the result of the present realization of the value 
of speedy relief, and the increased ease of railway com- 
munication between distant centers and the hospital. 

5. Better personal condition of the patient. This 
was so pronounced that in many cases prognoses could 
be determined in great measure after a cursory inspec- 
tion of the general appearance of health and cleanliness 
of the patient; this in addition to the race, the national- 
ity, the sex and the age — all of which serve as greater 
prognostic factors than is ordinarily believed. 

6. A better arrangement on the part of the hospital 
for immediate attention to first aid applications and rem- 
edial measures to every case that is brought to the insti- 
tution. For the past six years there has been an efficient 
medical officer constantly on hand to attend promptly to 
any case applying, while two or more of the surgical 
staff are nearly always to be found within a few min- 
utes^ time for personal advice and action. 

7. A higher grade of skill on the part of those in 
charge of the cases than formerly. This has been ob- 
tained through a vast increase, and now almost constant 
repetition, of similarh affected cases. 

A better equipment, always available, of all of the 
modern instruments and appliances known, thus allow- 
ing more or less positive results for good to be obtained 
w^ithin the briefest periods of time after the admission 
of the patient. 

DIRECT CAUSES. 

9. An increased certainty in intelligent action by the 
early employment, if neoessar\', of one of the most exact 
methods of a;-ray studies in the country. 

10. The prompt removal, whenever possible, of any 
foreign body from the interior of the eyeball by the 
methods which have been found to be the latest and best 
adapted for each special case. 

11. A greater tendency toward the early removal of 
shattered and useless eyeballs of dangerous types by the 
simplest and the least complicated methods of operative 
procedure. 
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12. A better preparation of the patient for — as nearly 
as may be possible — aseptic operative measures or special 
remedial treatment in the wards of the hospital, every 
case being subjected to the best and the least disturbing 
cleansing processes for both skin and mucous mem- 
brane^ each case being isolated, as far as practicable, by 
being placed in bed, and every affected eye being 
promptly treated for prevention or lessening of reaction 
and reduction of inflammation. 

13. A more prolonged continuance of controlled 
therapy than formerly, thus ensuring an increased prob- 
ability for permanent quiet and a greater chance of 
escape from subsequent disturbance. 

14. Better facilities for guard over the cases for long 
periods of time, each patient always being personally 
requested and whenever possible required, through his 
employer, to report at fixed intervals for careful restudy 
of the remaining conditions. 

1507 Locust Street. 



PREMIUMS PAID TO EXPERIENCE.* 

[A critical stucly of 5,000 consecutive cases seen in 
private practice with a tabulation of the different ocular 
diseases which have been under observation, an analysis of 
some of the results obtained by treatment, and a 
r^sum^ of the knowledge and experience gained in certain 
lines of ophthalmic practice.] 



BY FREDERICK T. ROGERS, M.D. 

ASSISTED BY GEORGE W. VAX BEXSCHOTEN^ M.D. 
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In twenty-five years of active work in the practice of 
medicine there has accumulated a vast storehouse of ex- 
perience, from which may be drawn guidance in the 
problems of our life, as well as knowledge which pre- 
vents the repetition of mistakes and acts as an incentive 
to better effort. 

Several years ago, actuated by curiosity to learn how 
many of my patients with diseased conditions of the 
posterior section of the eye received any marked benefit 
from treatment, I began this record ; the opportunity to 
present to this Section the results of personal observa- 
tion prompted me to complete the series of cases and, 
with the valued assistance of Dr. George W. Van Ben- 
schoten, to offer the results of our labor. 

It is my aim to state, as briefly as possible, some of 
the lessons I have learned, not to po^e as author or 
teacher, neither to magnify my succossos nor to belittle 
my failures, but, with the greatest respect for the opin- 
ions of others, to offer a paper based solely on my own 
experience. Pardon is asked for the necessary frequent 
introduction of the ego. 

The casies selected are consecutive, but are taken from 
records of different years extending from 1890 to 1907, 

♦ This paper has been accepted by the executive committee of the 
Section on Ophthalmology of the American Medical Association, to 
be presented before the Section at the Atlantic City Session, June 
4-7, 1907. Publication rights reserved by the American Medical 
Association. 
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anid they are classified acc5ording to the predominact 
pathologic condition, in general assumed to be the one 
for which tJie patient sought advice. 

TABULATION OF CASES. 

Anomalies of: 

Refraction 3,188 

Extrinsic muscles 157 

Diseases of: 

The lids 176 

The conjunctiva 387 

The cornea 349 

The lens 150 

The lachrymal apparatus 66 

The sclera 20 

The iris 116 

The chorioid 53 

The retina 97 

The optic nerve 55 

The globe 40 

Glaucoma 39 

Amblyopia 27 

Sundry diseases and conditions 80 

I; ' . 5,000 

RELATIVE IMPORTANCE OF REFRACTION. 

The most impressive fact of this study is the rela- 
tively large number of cases of refraction. Of my pa- 
tients 67 per cent, have sought or needed correction for 
ametropia, and there is no reason to believe that my 
experience is exceptional. 

It would seem that the pathologic conditions which 
occupy nearly three-fourths of our time should receive 
adequate discussion in our scientific meetings and that 
current literature should show the impOfrtance of this 
branch of our work, but as a matter of fact the number 
of papers on this topic which have been presented to 
this Section during the last five years is but 20 in a 
total number of 165, and of 621 original communica- 
tions in ophthalmology during the year 1906 but 58 
were on this subject, and of 21 articles on eyestrain 16 
"were by one author. If we knew all that there is to 
l^now about refraction, or if the action of the extrinsic 
•ocular muscles could be definitely stated under all con- 
ditions, then this plea would fail of significance, but 
liowever much I disagree with some of the statements of 
Tny friend, Dr. Gould, I wish heartly to endorse what he 
lias said regarding the importance of accurate men- 
suration of refractive errors and to decrv the nedect 
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on the part of the profession to give anything like ade- 
quate attention to this part of our work. 

It is true that many of us at times do ven- bad 
work; were it otherwise those cases of hyperopes wear- 
ing concave leuBes, of undiscovered and uncorrectod as- 
tigmatism, of cylinders placed at improper ares, of un- 
relieved a£?thenopia which come to us from reputable 
men, and the same cases which escape our attention and 
go to the other man, would not occur so frequently. 
There is a true refractive correction for every ametropic 
eve and — within certain small limits — this should be 
discovered and measured by every man in the same way. 
Thisi diversity of results accounts for a second fact im- 
pressed on us in a general view of these oases, and that 
is that the length of time that the average patient is 
under our observation is very short. Two or three con- 
sultations and the patient is gone, if relieved, to return 
in some years with an increasing presbyopia or an idea 
that his glasses need changing; if unrelieved, to go the 
rounds of the profession seeking the relieff that we 
vainly tried to give. 

When we Icnow about refraction our patients will cling 
to us long enough for us to remember their names with- 
out recourse to our records, and will be in reality pa- 
tients instead of customers. 

ERRORS OF RKFRACTION. 

In correcting errors of refraction the desideratum has 
been the comfort of the patient and the relief of asthe- 
nopia with the maximum degree of vision and not the 
absolute correction of every deviation from the emme- 
tropic eye and this allows for the hyperope at times a 
full correction, at others a pa.rtial one, a recognition of 
the fact that the axis of an astigmatism for close work 
is not always the same as for distant vision, a var\'- 
ing limit of presbyopic correction and the avoidance of 
any hard and fast rule, it should insure as complete and 
exact knowledge of the ametropia as possible but allows 
a prescription varied to meet the habit or idiosyncrasy 
of the patient. 

REASONS WHY INCORRECT RESULTS ARE OBTAINED. 

There are three reasons why different results are ob- 
tained in the same patient by equally competent observ- 
ers. 
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1. The Personal Eqimtion of the Examiner. — There 
is nothing more likely to cause failure than hurry. We 
can not do good work and do too much. The estimation 
of refraction is a painstaking task, and it is the salva- 
tion of the young man that he can afford the neceesarv 
time to discover what we in our haste overlook, and his 
practice grows accordingly till he in turn also gets too 
busy for accurate work, when it passes to another. When 
1 do not readily work out the problem under considera- 
tion I have learned to stop and to try again another 
day. It is better to impress your patient with your de- 
sire to be thorough than with your ability to do quick 
work. 

2. The Personal Equation of the Patient. — In esti- 
mating the visual acuity it is essential that we learn 
and record the maximum degree of vision; the ordinary- 
methods of examination are faulty in this respect, be- 
cause the average patient does not understand that this 
is what we desire. Placed before the ordina.r}^ types 
he is asked to read the lowest line that he can, as the 
element of time precludes our asking him to read all 
the letters on the card, but in nine cases out of ten he 
reads a line or two above that which represents his max 
imum vision and it is only by repeated questions and 
trials that we finally gain the desired result. If our 
ixx^ord is made without this protracted effort it is er- 
roneous and subsequent tests will show a discrepancy. 

I have for several years usihI tlie Monoyer card with 
tlie metric system. This is so- arranged that I can illu- 
minate each line at will, and 1 always start with a line 
that I think the patient can not read and in turn bring 
before his vision the larger letters till he reads them 
correc^tly. There is just as good reason for this as 
there is — in the measurement of the prism strength of 
the o:-ular muscles — to start with the stronger prism? 
first, and this Section has already stamped that method 
with its approval. 

3. A 11 Apprcriailon of the Actual Need of the Patient. 
— It is an every-day ex|>erience for all of us to have 
patients say that they are unable to wear the glasses 
which ha.ve l)een prescribed for them by some other 
oculist, and it is my frequent experience to find that 
this is due to a failure to ascertain for what purpose 
the gla.^st's are to be used. The patient may be a weaver 
with a near point 20 to 30 inches from the eye, a seam- 
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stress with a working distance of 18 to 20 inches or a 
die sinker or engraver working at a distance of only 8 
or 10 inches; in such a case to give a presbyopic correc- 
tion estimated for the ordinary reading distance insures 
failure. Musicians, typesetters, linographers, etc., re- 
quire glasses diflferent from those appropriate for stu- 
dents, professional and business men of the same age. 

A knowledge of the geaeral condition of the patient . 
his power of accommodation for each eve, his ability to 
use it for prolonged effort, a consideration of the nerv- 
ous tone present and the possible tendency of the patient 
to complain of trivial symptoms, as well as the existence 
of that form of neurasthenia which magnifies every ocu- 
lar sv'mptom and seeks for relief from every possible 
lyetin and ache by spectacles, are factors to be considered 
quite as much as the mechanical measurement of the 
ametropia. 

CYCLOPLEGICS. 

In my ex|K*rience the usc^ of a cycloplegic has become a 
necessity and no metho<l is alike so accurate in results 
and so comfortable to the patient as the gelatin discs 
devised by Dr. Wood. 1 have measured the hyperopia 
in fifty young persons under homatropin and later under 
atropin, and the maximum latent hypermetropia devel- 
oped under atropin over that shown with the weaker 
drug was in one ease 2.5 D., in t\vo cases 2.0 D., in four 
1.0 D., and in all the rest varying amounts from 0.25 D. 
to 0.?5 D. Between the method of using the discs and 
the frequent instillation of an aqueous solution there is 
not enough difference in results to pay for the annoy- 
ance it causers the patic^it and the time it occupies. I 
have used homatropin in over 20,000 cases in private 
and hospital practice and I have seen glaucoma follow 
its use but once, and I have always felt that the symp- 
toms first presented were tha^^e of an oncoming attack 
of this disease which T mistook for asthenopia. 

EFFECT OF A CIIALAZIOX OX VISIOX. 

In the literature on the subject 1 have not seen the 
fact mentioned that the* presence of a chalazion some- 
times causes a marked diminution of vision and a de- 
cided change in the axis of any existing astigmatism. 
In this series I have seen two cases which show this to 
be true. Both were patients who had bwn under ob- 
sLTvation for a nuiii])or of years, and in each I knew the 
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exact refractive error and more than once have I seen 
the vision fall from normal to 0.4, although improved 
by a change in the axis* yet in 24 hours after the re- 
moval of the retention cyst again become normal under 
the original correction. 

FOGGED VISION. 

I have been much interested in Dr. Dixon^s theory of 
"fogged vision/^ and in a score of intractable neuras- 
thenics I have followed the plan of keeping the vision 
a little below normal by overcorrecting the manifest 
hypetrmetropia, but I have failed utterly to gain the 
beneficial results claimed by the author, although 1 
admit the value of the method in estimating the amount 
of latent error. The asthenopic symptoms have, as a 
rule, been rather increased and the constant feeling of 
effort which is engendered is not conducive to the com- 
fort of the patient and comfort is what we seek. 

valup: of reports of cases. 

It is a source of wonder to me how certain men can 
get results from the correction of ametropia which others 
with the same methods can not obtain, and I believe 
that many cases are reported as relieved when they have 
merely passied from observation and they are assumed 
to have been cured. Even if pains are taken to- write to 
the patient and inquire as to the present condition, the 
aoswers are not always reliable. 1 have addressed such 
letters to several hundredis of patients and have flattered 
myself that my results were emineoitly satisfactory, only 
to learn afterward that a dislike to hurt my feelings 
has prompted many of them to report themselves as 
cured when they were even then under treatment else- 
where for the same condition. 

In a recent article on migraine in the Ophthalmic 
'Record the relief by proper glasses is so extraordinarily 
uniform that I believe the replies are not to be relied on 
and the force of any conclusion is necessarily weakened. 

CHOREA AXD EPILEPSY. 

Two cases of chorea and one of epilepsy were referred 
to me in this series of cases for examination, and in none 
wore found that error of refraction or muscular trouble 
which is so frequent in the reported cases of those who 
assuine that such errors are a factor in the etiology of 
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functional nervous diseases. Some years ago, at the 
request of the late Dr. Keene, I examined a large num- 
ber of these cases in the state institutions at Cranston, 
R. I., and T have records of over a hundred choreic and 
epileptic patients in private practice. I have done 
tenotomies, as well as graduated tenotomies, and in but 
two cases have T seen improvement enough to warrant 
the assumption of any therapeutic value in the opera- 
tion. I have under my care two epileptics who have 
been reported as cured by tenotomies, but .the Condition 
is quite as bad as before the cure. 

LATERAL SPINAL CURVATURE AND OBLIQUE ASTIGMATISM. 

Two cases have been seen which bear out Dr. Gould^s 
statements of the effect of oblique astigmatism on spinal 
curvature. 

Case 1. — Oct. 7, 1901, H. H., aged 17, American school 
girl, complained of pain through eyes and head extending down 
the back and aggravated by study. Some months previously 
her physician had noticed a lateral curvature of the spine and 
an attempt had been made to correct this deformity by the 
daily use of calisthenics. She was wearing glasses given her 
by an optician, O. D. + 0.50 C. 90° — O. S. + 0.75 C. 90°, 
and with them got 0.7 vision, but there was noted at once a ten- 
dency to tilt the head to one side when using them. Under a 
mydriatic the vision was as follows: R. V. = 0.1 + 1.75 ( + ) 
0.50 C. 75° = 1.0; L. V. =0.2 + 1.25 ( + ) 1.0 C. 100° = 1.0. 
She was ordered O. D. + 1.0 ( + ) 0.50 C. 75°; O. S. + 0.50 ( + ) 
1.0 C. 100°, for constant wear. 

April 19, 1902. The patient had improved greatly; the 
asthenopia was gone and the spinal defect was not notice- 
able. The gymnastic exercise had, however, been continued 
and the beneficial result was attributed to this alone. 

Case 2.— May 31, 1902, Mrs. H. F., aged 36, had poor vision. 
When reading had a sensation as if the right eye were being 
pushed forward, with pain extending to neck and shoulders, 
and there was a desire to turn the head to the right; she 
was a neurasthenic; had recently liad an ovariotomy per- 
formed and was just from Dansville Sanitarium, where she 
had been treated for spinal curvature. R. V. = 0.7 under a 
mydriatic = 0.1 + 2.50 ( + ) 0.50 C. 45° = 0.8; L. V. = 0.5 
under a mydriatic = 0.1 + 1.50 ( + ) 1.75 C. 165° = 0.9. I 
ordered + 2.0 ( + ) 0.50 C. 45°; + 1.0 ( + ) 1.75 C. 165°, for 
constant wear. 

Feb. 3, 1905. There had been no complaint of spinal trouble 
since wearing glasses and the asthenopic symptoms were en- 
tirely relieved; she was still neurasthenic and had recently had 
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an operation for floating kidney, but the lateral eurvatupe 
was not present, although when -the glasses were laid aside 
she assumed the same position noted in 1902, and there was 
soon felt the discomfort referred to one eye. 

FULL CORRECTION IN MYOPIA. 

I have had an opportunity in this series of cases to 
watch five cases of "school myopia^^ for periods of over 
ten years. In four of them full correction, the occa- 
aional use of atropin during vacations, aittention to 
hygienic rules and an increase in the strength of the 
lenses as the myopia increased, at least twice a year, so 
affected the myopia that the yearly increase was in a 
constantly diminishing ratio. In each it resulted in a 
condition of moderate myopia which has been stationary 
for some years. In one case the increase in myopia was 
at the rate of one-half diopter every six months for 
nearly two years. Four years then elapvsed without at- 
tention and the myopia during that time increased 
nearly seven diopters and in the three following years 
to 12 D., since which time it has remained stationary. 
My experience in these troublesome cases has been uni- 
form, and I am a firm believer in the full correction. 

CONVERGENT STRABISMUS. 

There have been 70 cases of convergent squint, and of 
these I have been able to follow 60 cases long enough 
to note the ultimate result of treatment. In some of 
them (8) the age of the patient precluded an accurate 
test of vision, and reliance was placed entirely on retino- 
scopy in estimating the refraction and the existence of 
an amblyopia could only be surmised. I have attempted 
to classify them as follows : 

Partial 
Patients. Success. Success. Failure. 

In which there was amblyopia and 

the vision of the squinting eye was 

not improved to more than 0.1 ... . . . 2 8 

In which the vision of the amblyopic 

eye was materially improved by 

glasses 4 5 5 

In which the vision with correcting 

lenses was nearly equal in each 

eye. In most cases alternating 

squint 12 5 6 

Tested by retinoscopy only 1 2 5 

Tenotomy or advancement 5 

22 14 24 
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Some of the 24 nnfliiccessfiil cases ultimately came to 
operation, but, with one exception, the original tenot- 
omy was done for the cosmetic effect alone. In the suc- 
cessful cases the correcting lenees were worn for some 
years, and the fact that when they were removed the 
squint returned was not considered a reason for calling 
tlie case unsuccessful. The treatment was, 1, as nearly 
a full correction as possible; 2, the frequent use of 
atropin; 3, the occlusion of the fixing eye for definite 
and regular periods, and, 4, the cultivation of the fusion 
sense by systematic exercises. Experience has taught 
me that there are two classes of cases where persistence 
in non-surgical measures will effect a cure: 

1. Those cases in which the vision of the amblyopic 
eye is materially improved by lenses. 

2. Those in which the vision of each eye is nearly 
equal, and in all cases where there is absolutely no effect 
on the convergence from the prolonged use of atropin, I 
do not hesitate to advise an operation, always with a 
plain statement of the possible subsequent deviation. 
That this deduction is fairly correct is proved from a 
study of one hundred other cases occurring in the prac- 
tice of Dr. Van Benschoten and in my own. 

In no case where the amblyopic eye remained unim- 
proved was there a successful result ; while in the cases 
of alternating squint there was almost uniform correc- 
tion of the deformity, and in the second class of the 
table 40 per cent, were successful and 30 per cent, par- 
tially so. There were 26 cases of paralysis of one or 
more of the extrinsic muscles which are not included in 
this table. 

DISEASES OF THE LIDS. 

Lupus. — Two cases of lupus of the eyelid have been 
under observation. In one the Roentgen ray was used, 
resulting in an extensive bum with great deformity 
and in no way affecting the ultimate result. In the 
other the "Finsen ray/^ so called, was used for thirty- 
two sittiQgs. At first this treatment seemed to lessen the 
induration and heal the ulcerated surfaces, but the 
effect, if real, was but transitorv^ and the disease steadily 
progressed. The remarkable results attained by Finsen 
can not, in my opinion, be duplicated by the man who 
has at his disposal only the commercial lamps to be 
obtained in this countrv which utilize but a moderate 
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voltage. One ease, not included in this series, has been 
under ohservation and without using either of these 
methods of treatment has remained quiescent and has 
not proceeded to the ulcerative stage. 

DISEASES OF TIIE CONJUNCTIVA. 

I regret that in these cases I am unable to give the 
hacteriologic findings in a sufficient number to make 
them of greater value, but T have used the silver salts 
often enough to warrant me in expressing a decided 
opinion on their relative value. There is, to my mind, 
no remedy which equals silver nitrate, no remedy that 
can be relied on in critical cases like this old-fashioned 
drug which has, in a measure, been superseded by newer 
sjTithetic compounds. Protargol I have discontinued 
because I have had marked ai-g}'rosi8 in several cases. 
Argv'rol in 20 per cent, to 50 per cent, solution, if used 
frequently., has great value, but it is merely an' adjuvant 
to the nitrate, and in a somewhat extensive hospital 
practice I have not been able to agree with Dr. Standish 
regarding its efficiency. 

In 23 cases of ophthalmia neonatorum, in this series. 
6 eyes were lost before T saw them; 3 were treated with 
argyrol alone, with corneal ulceration in 2; protargol 
was used in the treatment of 2, with no corneal affec- 
tionsi, and 15 were treated with a solution of argentic 
nitrate, with one resulting scar. 

The law compelling mid wives to report all cases of 
inflamed erv^es in the newborn has been on the statute 
books of Ehode Island for more than twelve years. 
There has been in that time no arrest or prosecution 
for violation of the law, but the publicity gained by its 
enactment has, neverthelesHS, been of great value, for the 
frequency of cases of ophthalmia has certainly been 
lessened by a half in the last decade. 

DION IX IN TRACHOMA AND PANNUS. 

The remarkable and almOvSt uniform improvement, 
which has followed the use of dionin and cupric sulphate 
in trachoma with pannus, is one of the few positive re- 
sults I have attained with any of the newer drugs. 

The various operations of curettage, grattage and 
scarification have been tried only to be abandoned, while 
reliance has been placed on the topical application of 
copper sulphate. Since the advent of dionin I have 
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used it in the powder form, followed in a few minutes 
by the copper salt, with the result that the pain is les- 
sened and the subsequent discomfort diminished and 
the cornea has cleaml in a way I have never before 
experienced in ray treatment of these cases. Either one 
used alone has not the effect of the two combined. Dr. 
Van Benschoten has in his cases used dionin with a 
solution of mercuric bichlorid, and with the same suc- 
cess, so it is possible that I have ascribed too much to the 
cupric sulphate, but it is the combination apparently 
which is efficacious. 

DISEASES OF THE CORNEA. 

Edema of the cornea is a rare condition and is not 
even mentioned in many text-lxx)ks. 1 have read of but 
one case in medical literature, and T have seen the fol- 
lowing: An infant, two days after instrumental deliv- 
ery and still showing across the lids and forehead the 
imprint of the blades of tJie forceps, presented a slight 
haziness of the cornea which rapidly increaM*d till the 
whole anterior chamber was of a milky, white color. 
When first seen by me it had the appearance of an an- 
terior dislocation of an opaque lens into the chamber. 
There was no r(^fl(»x, no increased tension, no ciliary 
injection, and T was unable to see the iris in any por- 
tion. I considered the case to be one of traumatic 
dislocation, and it was a week later that beginning 
absorption of the cloud showed that there had been an 
infiltrate into the stroma of the cornea which cleared 
exactly as the infantile lens is sometimes absorbed after 
a discission, allowing me to see the exudate between the 
limiting membranes of the cornea, the entirely normal 
and active iris and clear pupil. In two months the 
cornea was quite transparent. 

COIJXEAL ULCEIUTIOX. 

In the treatment of ulcers of the cornea, the usual 
methods pre\^ailed and with the usual number of ma- 
culae. One dinig. however, once exploited but now for- 
gotten by many, has proved of such service in all sup- 
purative forms of keratitis that I have continual its use 
for fifteen years. Pyoktanin (yellow), although, accord- 
ing to bacteriologists, of we^ak germicidal activity, in my 
hands has been of great service. In one-half to 1 per 
cent, solutions, so dropped into the eye that it trickles 
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slowly over the cornea, it has prevented the loss of tissue 
which insures a leukomatous condition, has relieved pain 
and hastened the healing process. In two cases of infec- 
tion following extraction, this was my main reliance 
and the fortunate healing with a clear cornea was as- 
cribed to its virtues. In sclerosing keratitis, its use 
with atropin and- dionin has taught me that we can 
almost promise the patient a complete recover}'^ in from 
two to three months. In these cases I do not deny the 
superior value of dionin, hut in this series I have seen 
eleven cases of this disease, and where the three drugs 
were used the duration of the disease was lessened by 
some weeks. In macular of the cornea of recent origin 
the use of subconjunctival injections of a physiologic 
saline solution and powdered dionin yielded in a few 
cases brilliant results. 

DISEASES OF TITE SCLERA. 

One of the most troublesome diseases I have been 
called on to treat is scleritis, for without a definite 
knowledge of its etiology our treatment is necessarily 
symptomatic. Eleven of the standard text-boooks agree 
on rheumatism as a cause ; five mention gout, five scrof- 
ula, six ascribe the disease to syphilis and a like num- 
ber to the irritation produced by light, wind and dust, 
while four say that menstrual disorders- are a factor. 
In 16 cases of well-marked migratory scleritis I have 
been able to get a history of rheumatism in all but one; 
of sy})hilis not at all ; in most of them there has been a 
general disturbance of health in greater or less degree, 
but, aside from the rheumatic or gouty diathesis, no 
uniform etiologic factor. A recent statement that a 
large proportion of patients suffering from scleritis show 
a distinct reaction to the tuberculin test may be of future 
value, but I have not had my attention called to the pos- 
sibility of tuberculosis by any other presenting symp- 
toms. 

The treatment has been at all times devoted to the 
lithemic state, in spite of the claims that there is no 
such condition, and the local use of either atropin or 
pilocarpin. Thei'e seems to be no way of telling which 
drug will prove most efficacious save by trial. The pro- 
tracted course of the disease and its frequent recurrence 
indicates the necessity for more careful study and con- 
sideration on our part. In a small proportion of the 



24 D 

cases, pilocarpi!! proved an effectual remedy, but in over 
half of them a secondary iritis necessitated the use of 
atropin before the coiiclusion of the attack. Argyrol 
was used in several without effect. Ice and heat were 
alike ineflBcient. Adrenalin was of service only in tem- 
porarily blanching the parts and subcutaneous injections 
of pilocaiT)in muriate did not have material effect. 

DISEASES OF THE RETINA. 

Seventy-one cases of retinal disease came under niv 
observation in this series and are classifiod as follows : 

Hemorrhagic retinitis 11 eases. 

Albuminuric retinitis 30 cases. 

Albuminuric retinitis of pregnancy 3 cases. 

Diabetic retinitis 6 cases. 

Specific retinitis 2 cases. 

Retinitis pigmentosa . . . .' 5 cases. 

Neuro-retinitis 4 cases. 

Chorio-retiniti.H 3 cases. 

Embolism of central artery 2 cases. 

Unclassified 3 cases. 

71 cases. 

Tender liomorrhaixic retinitis arc* ^muped tho^^e cases 
of i^inal apoplexy which, Avhen first seen, did not nec- 
essarily present evidence of an aictive inflammatory 
process, but in my experience tlie diminution of visiion 
has been quite as great in one as in the other. They 
Aven* associate:! with arterioselero>is, cardiac* disease^, 
loucwvthemia, anemia and gout and in all the treat- 
ment was directed to the existing general condition with 
the exhibition of atropin, mercuric bichlorid or potas- 
sium, iodid and the avoidance of irritation by light or 
use of the eyes. Tliere were 4 oasos of com])lete nx'ov- 
ery without scotomata and three ca^^es of improvement: 
four remained absolutely unclianged. Of tlie 30 cas(N 
of albuminuric retinitis the subsequent history of 20 is 
loiown. Death oocurrcMl in all but one, and of these, 

10 lived less than 3 months. 
() lived less than months. 

1 lived less than 12 months. 

2 lived more than 2 years. 
1 is. living after 5 years. 

In 16 of these cases the existence of a nephritis wa.s 
not recognized or sus])eete(l till tlie ophthalmoseo])ic 
findings called attention to the ooiiditioii, and in all 
the treatment was relegated to the family physieian. 
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This probable length of life is entirely corroborated by 
a study of a much larger number of cases which I have 
previously reported. Seventy per cent, of these patients 
die within a few months. ],n the retinitis of pn^nancy 
there was recovery in two, no improvement in one. In 
one case of retinitis, possibly specific, there was com- 
plete recover}', but with these exceptions there was no 
improvement in the condition or visual acuity in any 
of the cases I have seen. The apparent improvement of 
vision seen in some cases is, in my experience, apt to be 
due to faulty and inaccurate mensuration; reports by 
different observers of the visual acuity are not credible. 
The following case is unique in my experience : 

Case 3. — E. G., aged 38, American, bank clerk, was first 
seen Jan. 23, 1903, when the vision was R. V. = 0.1 — 1.0 (— ) 
0.25 C. 180° = 1.0; L. V. = 0.1 — 1.25 = 1.0. Patient had 
specific disease of two years' duration and was under active 
treatment at the time. Two weeks previously a dentist, in 
killing a nerve, had broken a broach in the canal of the rigjit 
upper canine tooth and had been obliged to extract the tooth 
after a fortnight owing to pain and inflammation. During "the 
interval there had been a blurring of his vision in the right 
eye, which, however, lasted but a few hours, and at the first 
examination the vision with a correction for myopia was nor- 
mal. Four days later there was an active serous retinitis with 
numerous hemorrhagic splashes over the entire upper half of 
the retina and the vision was reduced to the ability to count 
fingers at a few feet. More active specific medication was 
instituted, but the edema of the retina increased till there was 
an exudate springing from the retina at the macular region 
which extended into the vitreous and was freely movable, wav- 
ing back and forth with each motion of the globe. February 
17 the patient was seen by Dr. Hasket Derby of Boston, who 
gave as his opinion that it was either a metastatic condition 
from the trouble in the jaw or a reflex disturbance, he did not 
believe that it was specific in its origin. Mercurials and the 
iodids Avere continued, but without any efl'ect and in June, 

1903, the vision was but slightly improved, and there were 
numerous white atrophic patches where the hemorrhages had 
occurred and a slaty colored exudate nearly covering the site of 
the inflammation. There was no external evidence of inflamma- 
tion, and the patient w^as allowed to return to work. Feb. 4, 

1904, the vision was 2/50 and the same ophthalmoscopic pic- 
ture presented. He was not seen again till April 21, 1906, when 
to my surprise I found that the vision had improved with 
— 1.25 to normal. The retina still presented the gray ap- 
pearance, and there was visible the distinct white line of an 
obliterated artery, a branch of the superior temporal. The ex- 
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udate into the vitreous was entirely absorbed. The vision 
has remained normal. 

I have seen one other case where the placing of a 
crown on a canine tooth was followed by a hemorrhagic 
retinitis. In the absence of any other probable cause, 
the crown wa.s removed and the root extracted. In the 
nerve canal was found a bit of steel one-eighth of an 
inch in length and a pus cavity wa^; evacuated by the 
extraction. The hemorrhagic condition in the retina 
subsided in a mo-nth, with, however, no improvement 
in vision. These two cases tend to show a causal rela- 
tion between the teeth and the retinal circulation which 
is not usually rcvognizwl in the text-books. 

There were 13 cases of detachment of the retina and 
9 were of recent origin. In the treatment I utilized, 1, 
rest in the recumbent position and pressure bandages; 
2, pilocaq>in as a collyriiim and by sulx*utaneous injec- 
tion; 3, scleral puncture; 4, subconjunctival infections 
of physiologic saline solution, and, o, intraocular in- 
jection. In but one case was there a return of the retina 
to its normal position whidi wa« |K*rnianent and that 
was when a Graefe's knife had been passed through the 
s?lera and retina at its most dependent portion. The 
resulting exudate has held the retina in position for 
more than t^velve years. 

EMBOLISM OF THE CENTRAL ARTERY. 

In on(i case of embolism of the central arten% vision 
was restored. 

Case 4. — H. W., aged 55, American, one morning while dress- 
ing he placed his foot in a chair to lace the shoe and at that 
instant lost the sight of the right eye. I saw him a half hour 
later with the typical appearance of embolism and with the 
first temporal branch of the ascending artery collapsed and 
empty. Vision was nil. He was immediately i)laced in bed 
and an injection of pilocarpin given, repeated in twelve hours 
with a most profuse ptyalism and diaphoresis. Deep massage 
was instituted and kept up at intervals of a few hours. On 
the second day the ophthalmoscopic picture was the same, but 
while examining the fundus I saw the vessel fill with blood 
' and a pink flush extend like a wave over the whitened area. 
There was immediate improvement in vision which some weeks 
later was nearly normal, a slight scotoma being tlie only trace 
of the accident. I ascribe the recovery of vision in this case to 
the fact that active treatment was instituted wihin a few hours 
after the accident. 
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With the exceptioii of this case and possibly the spe- 
cific retinitis reported above, I have not found any drug 
or any procedure which has materially influenced the 
condition. When the patient gets well he does so in 
spite of the treatment and not because of it, and the 
therapeutics of retinal disease is resolved into attention 
to the general condition — ^rest under atropin and avoid- 
ance of all irritation. As a rule, the patient does just 
as well if you tell him what is the matter and allow 
him to go his way as when active medication is insti- 
tuted. 

CONCLUSION. 

In this series of 5,000 cases there have occurred many 
of great interest to me and from which I have learned 
useful lessons, yet I am not warranted in inflicting 
them on you, and I beg you will believe that what I 
have stated is not all that I have learned by experience. 
Indeed as the years go by I find that I rely more and 
more on the knowledge thus acquired in treating the 
commoner and often quite as troublesome diseases and 
depend on the current literature for the rarer conditions, 
even though to do so tends to keep a man in a narrower 
rut. 

We can not all be teachers or pose as authorities, and 
I have little patience with the desire of many to acquire 
priority in the report of a case or the design of an in- 
strument. Many of us are content to do, as best we 
may, the work which comes to us, availing ouraelves of 
every proffered aid and seeking to increase the efficiency 
of our armamentarium and to eliminate the possibility 
of recurring mistakes. It is to these that I venture to 
plead for a more careful consideration of the commoner 
(lisea.ses that we are called on to treat rather than the 
devotion of time and energy to such cases as occur but 
once or twice in a lifetime. The field is wide and the 
last word has not been said in any of the topics* I have 
mentioned. 
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Tuberculosis of the eye and its adnexa is a rather rare 
disease, though I believe not so uncommon as reported, 
for its presence is sometimes not recognized from lack of 
observation. We know that all parts of the eye may 
suffer secondarily from extension of the disease from 
lesions elsewhere in the body, yet it is a well-recognized 
fact that the ocular lesion may be primary, and the only 
existing focus of infection in the organism. It seems to 
be a well-established fact that tuberculosis attacks by 
preference the posterior segment of the eyebdll, especially 
the more highly vascularized portion, like the chorioid, 
extending to the retina and thence by the blood vessels 
to the anterior segment of the eye. When the disease 
spreads from the interior to the exterior, the foci of dis- 
ease may always be found at the filtration angle. The 
presence of indurated glands in anterior tuberculosis of 
the eye is not pathognomonic, but is of great diagnostic 
value, for statistics show that enlarged glands are found 
in about 85 per cent, of these cases. The microscopic 
examination of these glands does not necessarily render 
the diagnosis of tuberculosis certain, even if numerous 
giant cells are found, and the bacteriologic examination 
must prove the presence of the tubercle bacillus. 

♦ This paper has been accepted by the executive committee of the 
Section on Ophthalmology of the American M^ical Association, to 
bft presented before the Section at the Atlantic City Session, June 
4-7, 1907. Publication rights reserved by the American Medical 
Association. 
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DETmiMlNATIOX OF NATURE OF LESIOX. 

To determine positively the tuberculous nature of an 
ocular lesion, we must aj)ply three te^'^ts, viz. : 1, histo- 
logic; 2, experimental: 3, ba-cteriologic. 

Histologic Test. — Thc^ respective value of these tests 
is well described by E. Treacher Collins/ who states 
that the reaction of the tissues to the tubercle bacillus 
consists of an aggregation of cells made up of a central 
giant cell, the so-called Jjanghans' cell^ epithelioid cells, 
and marginal lymphocytes. Tlu^se cell aggregations may 
undergo caseous degeneration or a general cicatricial 
fibrosis. These three conditions, the cellular aggrega- 
tion, the giant-cell system and the caseous degeneration. 
found together in a tissue, make the diagnosis of tuber- 
culosis practically certain ; but the presence of any one 
of them alone is not sufficient proof. 

The Experimental Test. — This consists in the inocula- 
tion of tuberculous tissue in the eyes of rabbits or guinea- 
pigs, and the most suitable situation is the anterior 
chamber. The tissue to be inoculated may be taken 
from any part of the organ, but must be entirely free 
from any suppurative organisms. The results of these 
inoculations of tuberculous material into the anterior 
chamber have been so generally successful that we have 
come to look on the experimental test as the most cer- 
tain of all. The immediate reaction after such aii inocu- 
lation is very slight. ]>y the end of a week the piece 
of tissue has been absorl)ed, and the eye looks normal. 
After a period varying from ten to twenty days the iris 
becomes inflamed and shows small gray nodules scattered 
all over the surface, which grow larger, coalesce and 
sometimes fill the anterior chamber and invade the cor- 
nea. General infecticm of the animal soon follows. 

The Bacteriologic Test — The presence of the tubercle 
bacillus in the tissue is conclusive proof of its tubercu- 
lous nature, but failure to find the bacillus after th? 
most careful search can not be regarded as disproving 
the tuberculous nature, of a lesion. In some cases the 
bacilli are limited in nuni])er, notably in chronic cases. 

MODE OF KXrUY OF BACILLUS IN EYE LESIONS. 

Tlie postmortem tahh' lias often taught us that manv 
tuberculous lesions exist without giving any clinical 

1. OplithalmoKopp, Janaaiy, 11)07. 
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evidence of their presence. We know that endogenous 
infection of the |)osterior s(*«rment of the eye occurs in 
acute dissemination tuhcrculosis, and also in connection 
with the chronic tubercula^is of the skin, bonc^ and 
joints. But we occasionally see cases of tuberculosis of 
the eye, both intraocular and extraocular, without the 
slightest evidence of the disease in any other part of the 
organism at the time, though tliey may have developed 
later. 

We are inclined to believe that, except through some 
perforating wound or loss of substance, the only other 
port of entry for the tubercle bacilli would be the lym- 
phatic or blood circulation. ]}ut we have no ])0t;itive 
evidence that the bacilli can enter the* bl(K)d current. 
excej)t by direct incx'ulation or the involvc^ment of the 
blood vc^ssel in a nodule of the disease. Hence the de- 
velopment of tuberculosis of the eye through the bl(X)d 
is always secondary to a tuberculous focus elsewhere. 

We know that tubercle bacilli may pass through the 
mucous membrane of the bronchial tubes or of the intes- 
tinal tract and be absorbed by the lym[)hatics into the 
glands where they are arresttMl and infet.'t tlu^e glands. 

In ocular titberculosis there is frequently a history of 
tuberculosis in the family, and it is significant that the 
intraocular form of the disease^ is most common in chil- 
dren. It is ]>r()bably certain that in all the intraocular 
tulKTculous lesions the eye Ixvomiss infectcnl by the blo<Hl 
current, and the bacilli would be most likely to be ar- 
rested and set up fwi of disease at points where the 
finest vessels exist or at bifurcations of minute ca])il- 
laries. 

REAL NATI'HE OF TriU:riCUrX)US PUOCKSS. 

The real nature of the tuberculous pi'occss in the body 
is still somewhat of a terra incoijniid. It scorns pr()l)able 
that the tuberculous infecti(m gives rise to nuilti])le 
forms of intoxication, of wliicli we as y(^t know little. 
The renewal of these various toxic processes occui-s so 
constantly that our present jneans of investigation are 
insufficient to enable us to understand tlicni, and for this 
reason the pro])l(Mn of tul)ercu]on- ('\])eriniontation be- 
comes ver\' com|)licated. T\\o tuberculous lesions de- 
velop slowly, especially in the ])osterior segment of the 
eye, whether the toxic product acts from a distance 
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through the blood or from the presence of bacilli at the 
site of the lesion. 

TUBERCULIN TREATMENT. 

The tuberculin TR supplied by Merck is produced 
by triturating the dried cultures of the tubercle bacillus, 
digesting the resulting powder with distilled water and 
then rapidly rotating the solution by centrifugal force. 
After the centrifugal rotation has been carried on suffi- 
ciently long, the upper clear layer is poured off and the 
remainder further treated as before until complete solu- 
tion is obtained. Then 20 per cent, glycerin is added. 
The solution then contains 0.1 c.cm. of solid matter in 
one centimeter. 

The injections should be made, as a rule, every second 
day, beginning with a dose of 0.002 mg., and this dose 
should be gradually increased, but avoiding as far as 
possible febrile attacks. 

There seems to be now no^ reasonable doubt that in 
tuberculin we have a valuable diagnostic agent. The 
diagnosis of tuberculous disease of the eye may be re- 
garded as established in a given case, if the following 
conditions are noted: First, the undoubted constitu- 
tional reaction as shown in the typical sudden rise and 
fall of temperature, amounting to 2 or 2.5 degrees, ac- 
companied by a chilly feeling and some pain in the 
joints; second, by repeated local reaction in the eyes, 
when the dose of tuberculin injected has reached the 
physiologic limit, as shown by marked increase in the 
ciliary injection and in the swelling and vascularity of 
the tuberculous nodules in the parts involved; third, if 
there be a hitherto unsuspected focus of disease in the 
bronchi or lungs, there will be a regular afternoon rise 
of temperature and a slight cough. 

It is wise to begin with the smallest possible dose, in 
view of a possible profound general reaction. A failure 
to obtain a general and local reaction after one injection 
is not at all conclusive, but it should be thoroughly 
understood in advance that the diagnosis of the real 
tuberculous nature of a lesion can only be made when the 
rise in temperature is accompanied by distinct local reac- 
tion in the eye ; but it can not be claimed that even this 
is positively conclusive. 

The manner in which the injection of tuberculin 
TR proves of benefit or effects a cure is still somewhat 
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obscure. It might seem from certain clinical observa- 
tions that tuberculin does not dirtctly curei, but merely 
retards, or arrests, or improves the tuberculous lesion. 
The production of antituberculin in the body can not be 
very great, for small amounts of tuberculin injected 
after weeks or even months in a given case will induce 
the tjrpical reaction. Hence the immunity induced by an 
injection of tuberculin is merely relative, limited both 
quantitatively and as to time. The tuberculin seems 
sometimes actually to cause the diseased process to as* 
sume an acute course, and thus render the healing possi- 
ble. It is rare that any beneficial effect from the mjec- 
tion of tuberculin is noticed before the lapse of two or 
three weeks from the first injection. 

Before beginning the treatment it is well to begin tak- 
ing the temperature of the patient three or four days 
before the first injection. Beginning with a dose of 
0.002 mg., the strength of the injection may be gradual- 
ly increased to 0.5 c.cg. 

In summarizing the reports of the numerous authors 
which have been published during the last five years, it 
would appear that even by the most enthusiastic advo- 
cates of this method of treatment much less can be 
claimed for the value of tuberculin as a therapeutic agent 
than for its value as an aid to diagnosis, especially in 
cases of intraocular tuberculosis of the posterior segment 
of the eye. Tuberculosis of the chorioid aud retina is 
apt to be of a chronic, non- virulent type and with a more 
or less pronounced tendency to spontaneous healing. 
These cases can undoubtedly be helped by tuberculin, 
though the disease may not be cured. Experiments with 
animal inoculation would seem to prove that the rela- 
tively favorable course of this chorioidal tuberculosis is 
due to the infection having been transmitted through the 
blood vessels, while tiie introduction into the eye of 
tuberculous material from without always causes a viru- 
lent inflammation. 

My own cases here reported were all from my private 
practice and were all cases involving the lids or the 
conjunctiva, cornea and iris. I have not used tuberculin 
injection in any case of tuberculosis of the chorioid or 
retina. Of the ten cases reported, four were tuberculosis 
of the eyelid, one or both ; three were cases of tuberculo- 
sis of the conjunctiva, which involved the episcleral tis- 
sue and the sclera secondarily; one was tuberculosis of 
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the cornea, and two were tuberculosis of the iris. In 
both tlie latter cases the cornea and ciliary body were 
involved. In the observation and continued treatment 
of these cases I have come to tlie same conclusions as von 
Hippel.- It is all important to continue the injections 
for a somewhat lengthy period, several months, in order 
to prevent the occurrence of relapses. They must be con- 
tinued until all nodules have been replaced by cicatricial 
tissue, all ulcerations are healed, until the swelling and 
vascularity of the iris have disappeared, and until all 
deposits on the posterior surface of the cornea and all 
opacities in the vitreous have been absorbed. In some 
cases the treatment, with occasional interruptions, must 
last five or six months. 

By this treatment the tubercle bacilli are not killed, 
but the tuberculin TR excites a reactive inflammation 
in the surrounding tissue, in which scar tissue is formed. 
This sliould be tlie object of the treatment and is best 
obtained, as von Ilippel states, by the use of small, grad- 
ually increasing dosrs of TR, which cause no apparent 
increase in the inflammatory symptoms. Relapses are 
frequent, but become less likely to occur if the treatment 
is carried out for months. I am not prepared to accept 
the very optimistic dictum of von Ilippel, that *%is 
remedy, properly handled and employed for months, will 
cure the severest cases of ocular tuberculosis with main- 
tenance of vision. ^^ But I believe that it is a remedy of 
considerable valne^ and that in small doses, properly 
employed, it will not act unfavorably on the general 
health. By this method, in tlie course of two or three 
weeks, the ciliary injection diminishes, the deep corneal 
opacities begin to clear up. the nodules in the iris grow 
smaller and less vascular. In the course of the second or 
third moiitli the ciliary injc^ction disappears, the cornea 
becomes transparent or nearly so, the nodules disappear 
from the lids, the sclera or the iris, and a gray cicatricial 
tissue takes their ])lace. The vitreons opacities last 
miK'li longer, and may never entirely disappear. 

Case 1. — Tuberculosis of loft upper lid, including the con- 
junctival surface. 

Pdiicnt. — A youii^^ woman, a«iod 20, was first seen in October. 
1000, and gave tlie following history: Abrut three months 
])revionsly a small nodule appeared on the edge of the left up- 
])er lid in the outer-third. It resembled a stye and at first 
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gave no trouble. It soon began to spread in both directions, 
but was not ulcerated. The patient was apparently in good 
health, but gave a histrry of some obstinate intestinal trouble 
three years before. Two cases of pulmonary tuberculosis in 
the family, a sister and a maternal uncle, with fatal termina- 
tion. 

Examination. — When I saw her. the lesion involved the 
outer two- thirds of the lid, and extended well toward the 
upper margin of tlie tarsus. The margin of the lid was ulcer- 
ated and the ulceration extended upward on the inner surface 
of the lid for abc.ut 4 mm. The ocular conjunctiva and cor- 
nea were normal. Tlie surface of the ulceration was pale and 
f»ranular. The pre-auricular gland was swollen, and so were 
three of the up])er cervical glands. Interior of the eye was 
normal, and vision was unalfccted. The clinical picture was 
one of tarsitis. 

Treatment and Result. — The ulcerated surface was curetted 
and the fragments removed showed undei the microscope giant 
cells and lymphocytes, but wi bacilli. The first injection of the 
minimum dose < f T.K. give the typical general reaction, but it 
was not until the third injection that any locnl reaction oc- 
curred in the eye and tlien it wa^ decided by considerable 
swelling of the lid, injection of tlie conjimctival vessols, and 
increased secretion from ulcerated surface, and more mnrked 
swelling of preauricular gland. Tliis patient received injec- 
tions on alternate days f« r tlirec weeks, and afterward two 
injections weekly for two nionth^? longer, and then one injec- 
tion weekly for two montlis and a lialf. The dose was grad- 
ually increased from 2 nig. to 0..") eg., which was the largest 
dose given. In all, tlie ])atient received forty-one injections, 
and tlie treatment extended (.ver ji y)eriod of five and a half 
months. There was no dcMiionstrablc effect until after the 
ninth injection, when the ulcerated surface began to clear up 
and the whole tarsus became softer. These changes continued 
until the lid could be everted easily and the ulcerated surface 
began to heal. At the end of tlie third month the edge of the 
lid and the conjunctival surfac^e sliowed a smooth cicatricial 
appearance, and tlie lid liad regained its normal thickness 
and appearance, excei>t for a small n< de at the external can- 
thus. About the middle of tlie fourth month the appearance 
was normal and swollen glands had disappeared. There has 
been no return of the disease. 

Case 2. — Tuberculosis of cornea and conjunctiva. 

Patient. — A girl, aged 1.1. iirst seen in December, 1002, gave 
a clear tuberculous history on tlie i)aternal side for three gen- 
erations. One br( ther died in infancy with some intestinal 
trouble. 

History. — The patient had al\\ay> been frail and anemic 
but had no pulmonary or intestinal syni])toms. One year be- 
fore I saw her the ri<iht eve becaiix' inflamed and she wap 
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told that the eye was ulcerated. After some months the 
inflammation subsided, but one month ago there was a re- 
lapse. 

Examination. — When I saw her there was a dense, deep in- 
flltration of the cornea in the inferior segment, occupying about 
one-third of the corneal diameter, and in the ocular conjunctiva 
were a number of small nodules. In the cornea were three 
small grayish-yellow foci, and there were a number of new- 
formed vessels running from the periphery toward the foci. 
The iris and pupil seemed normal, but the ciliary injection was 
marked. The pre-auricular gland was enlarged and sensitive 
to the touch, but there were no enlarged cervical glands. A 
careful examination of the lungs revealed no evidence of tu- 
berculosis, and the gastrointestinal tract seemed normal as 
to its functions. 

Treatment and Result. — ^The first injection of the minimum 
dose of tuberculin TR gave a pronounced typical reaction in 
the rise and fall of temperature, but no local reaction. The 
second injection, two days later, was followed within three 
hours by very decided reaction in the eye, the ciliary injection 
and all the clinical symptoms being made much worse, and 
this local reaction continued for more than a week. This pa- 
tient received two injections a week for twenty successive 
weeks, and subsequently one injection weekly for five weeks 
longer, the total number of injections being forty-five, and the 
dose was gradually increased to the maximum of half a cen- 
tigram. Improvement began after the fifth week, the ciliary 
injection becoming less marked, the miliary nodules in the ad- 
jacent conjunctiva becoming flatter, and the vessels in the 
cornea fading out. After the tenth injection the pre-auricular 
gland began to soften and in the course of two weeks the en- 
largement disappeared. After the fourth month all the ocular 
symptoms had subsided, except a small, somewhat dense opac- 
ity of the cornea near the lower margin, and this still re- 
mained when I last saw the patient, three years after the 
treatment was stopped. 

Case 3. — Tuberculosis of conjunctiva and sclera. 

Patient. — ^A girl, aged 15, was flrst seen in March, 1903. There 
was no tuberculosis in the immediate family, but there had 
been in preceding generations. 

History. — She had had ophthalmia neonatorum, but recovered 
with transparent cornese. At the age of 12 I had fitted her 
with compound astigmatic glasses, on account of eyeache and 
headache. In January, 1903, she had a severe and prolonged 
attack of what appeared to be catarrhal conjunctivitis, but I 
did not see her, as she was at boarding school. From this 
the right eye recovered eventually, but the left eye showed a 
swelling on the temporal side of the eyeball, for which she 
was brought to me. 

Examination. — I found an irregular fan-shaped thickening 
of the conjunctiva on the temporal aspect of the left eye, be- 
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ginning at the external canthus, but stopping short of the 
corneal margin. About the center of this swelling could be 
felt and seen a distinct thickening and elevation of the sclerotic, 
but no ulceration. The pre-auricular gland and two cervical 
glands were enlarged. 

Treatment <md Result, — The first injection of tuberculin 
caused neither general nor local reaction. The second was 
followed by well-marked general reaction, but there was 
no local reaction until after the fifth injection, and this was 
only moderate. The patient was under treatment for five 
months and received in all fifty-four injections. Improvement 
began in the fourth week and advanced very slowly until at 
the end of the fifth month all the symptoms had subsided, 
leaving a somewhat discolored patch where the scleral infil- 
tration had been located. There has been no return of the 
ocular lesion. 

Case 4. — ^Tuberculosis of the iris. 

Patient. — A girl, aged 12, was brought to me in April, 
1903, with the following history: 

History. — She had had what was probably double iritis dur- 
ing an attack of infiammatory rheumatism six months before; 
the iritis lasted nearly two months, but finally cleared up and 
vision was restored to the normal. One week before I saw her 
the mother noticed a peculiar appearance in the right eye. 

Examination. — I found in the infero-temporal quadrant of 
the iris a yellowish-red nodule, the size of a large pea, extend- 
ing from periphery to ciliary margin, filling the angle of the 
anterior chamber and pressing against the cornea, and several 
smaller nodules in other parts of the iris. There was consid- 
erable ciliary injection and some pain. Syphilis could be ab- 
solutely excluded, and the diagnosis was between sarcoma and 
tuberculosis, with the odds in favor of the latter, as there 
was tuberculosis in the family, and the growths were multi- 
ple. The cornea over the tumor was striated. The rest of the 
media were clear, and the tension was normal. The pre-auricu- 
lar gland was enlarged. 

Treatment amd Result. — This was the first case of tuberculo- 
sis of the iris in which I had an opportunity to try the treat- 
ment by tuberculin. The first injection produced very active 
general reaction, which lasted for nearly an entire day, and a 
decided local reaction in the eye, in which the nodule seemed 
to swell. Tuberculin was injected three times a week for ten 
consecutive weeks, and then once a week for four weeks longer, 
the patient receiving in all thirty-four injections. A notice- 
able improvement began at the end of the third week, the 
first symptom to disappear being the ciliary injection. At the 
end of the fourth week the smaller miliary nodules seemed 
to melt away, and the larger tumor began to contract. At the 
end of the tenth week this large tumor had all gone, the iris 
was discolored, but not perceptibly thinned, and the pupil 
could be dilated ad maanmum. I saw this patient eighteen 
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months later, and there had been no return of the growth. 

Case 5. — Tuberculous tarsitis of lower lid. 

Patient. — ^A boy, aged 4, was first seen in April, 1904. His 
father died of pulmonary tuberculosis. The child had been well 
until three years old, when his mother noticed a swelling 
at the outer corner of the right lower lid. It was painless 
and there was no injection of the vessels or secretion. The 
swelling slowly increased without any other symptoms until 
one month before I saw him, when it became sensitive and a 
thin discharge appeared. 

Examination. — When I saw him the outer four-fifths of the 
lid were involved, the tumor reaching the lachrymal punctum 
and involving the whole diameter of the lid from ciliary margin 
to near the orbital margin. On everting the lid, three points 
of ulceration were seen on the surface of the conjunctiva; 
one was rather large, but all were shallow and the base cov- ' 
ered with miliary nodules. The pre-auricular gland and sev- 
eral cervical glands were enlarged and hard. The boy's gen- 
eral condition was bad. There were no evidences of pulmonary 
complication, but the bowels were very loose and he com- 
plained of abdominal pains. 

Treat mcnt aivd Result. — The first injection of the minimum 
dose caused pronounced general reaction and the second dcse 
caused an increase in the swelling of the lid and in the 
amount of secretion. The general reaction was so severe that 
after the first week only one injection was given each week 
for four weeks. At this time tlie whole lid began to soften, the 
conjunctiva became less swollen, the sensitiveness disappeared, 
and the ulcerated surface began to clear. The boy was under 
constant treatment for five months, and received thirty-nine 
injections, the maximum dose being 0.012 mg. At the end 
of the fourth month the symptoms had all practjcally disap- 
peared, but the treatment was continued for a^ month longer, 
as the patient's general condition was very much improved. 
There has been no return of the ocular disease, but the boy 
evidently has intestinal tuberculosis. 

Case 6. — Tuberculosis of all four eyelids. 

Patient. — A little girl, aged 5, was first seen in July, 1905. 

History. — The mother and maternal grandmother died of 
pulmonary tuberculosis, in spite of all that the possession of 
great wealth might do to prevent a fatal termination. The pa- 
tient had always been frail, had a faulty digestion, and was of 
an excitable, highly nervous temperament. Two months be- 
fore I saw her, a small lump appeared in each upper lid, and 
subsequently several others developed in both lids. 

Examination. — When I saw her tliere were two small nodules 
in the right upper lid, one in the right lower lid, looking ex- 
actly like small chalazion. The whole of the left upper lid, 
the external canthus and the outer-third of the left lower lid 
were hard and swollen, but there was no ulceration of either 
skin or mucous surface. Tl>e pre-auricular gland and all the 
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cervical glands on the left side were involved. The eyeballs 
were intact. Congenital syphilis could be positively excluded. 
A careful examination of the child rei^ealed no other foci of 
disease. The urinalysis was normal, but the blood count 
showed a marked diminution in the number of the red-blcod 
cells. 

Treatment and Result. — The first injection gave a decided 
general reaction and also a local reaction, the ocular con- 
junctiva becoming injected and edematous. The injections 
were given twice a week for twenty weeks. There was no 
sign of improvment till the end of the third week and then the 
lids of the left eye began to soften and the swelling diminished. 
At the end of the sixth week the nodules in the lid of the right 
eye had disapeared. By the end of the fourth month the upper 
and lower lids of the left eye had regained their normal dimen- 
sions and mobility, though the upper lid was still somewhat 
stiff. The child's environment had been of the best and she 
passed most of the day in the open air, and her general con- 
dition had greatly improved. She took forty injections, the 
maximum dose being 0.2 mg. The child has been under ob- 
servation ever since and there has been no return of the lesion. 

Case 7. — Tuberculosis of conjunctiva and episclera. 

Patient. — A little girl, aged 5, was first seen in January, 
1905. 

History. — No tuberculosis existed in the immediate family, 
but there were several cases in collateral relatives. The child 
was small for her age, but in excellent health. The disease 
began about a year before I saw her in persistent redness of the 
ocular conjunctiva, in the supero-temporal quadrant of the 
right eye, which in the course of a few weeks was followed by 
a series of small, miliary nodules. There was no pain, and at 
first no secretion. The redness and thickening of the conjunc- 
tiva gradually extended inward, outward, and downward, imtil 
when I saw her, it involved the entire temporal half of the 
ocular conjunctiva, and extended almost to tlie corneal margin. 

Examination. — The whole tissue was much thickened and 
elevated, and presented a number of small nodules of a reddish- 
yellow color. A careful examination of the child did not reveal 
any other foci of disease. Media were clear and fundus was 
normal. The pre-auricular gland was enlarged, but tliere was 
no hypertrophy of the cervical glands. A portion of thickened 
tissue was removed for microscopic examination, but though 
numerous giant 'cells were found, there Avere no bacilli. A 
small piece was inserted into the anterior chamber of a rabbit, 
but caused nothing but a slijrht reaction which soon subsided. 

Treatment and Result. — The first injection of tuberculin 
caused the typical general reaction, and the fourth a rather 
violent local reaction in the eye, with niaiked increase of the 
redness and swelling. This child received an injection twice a 
week for six weeks. Then owing to an attack of tonsillitis the 
treatment was discontinued for ten davs. It was then recom- 
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menced and two injections were given each week for ten suc- 
cessive weeks. I could not discover any improvement until I 
after the third week. Then the nodules seemed to flatten, j 
coalesce and become merged with the general thickening of the 
conjunctiva, and the vascularity began to diminish. At the 
end of the third month the swelling had all gone, but the vas- 
cularity still persisted for another month. The child received 
in all thirty-two injections, beginning with the minimum dose 
and gradually increasing it to the maximum 0.5 mg. I saw 
the patient recently and there was no return of the lesion. 

Case 8. — ^Tuberculosis of the iris. 

Patient. — A young man, aged 23, was first seen in Septem- 
ber, 1905. 

History. — He came of a tuberculous family on the paternal 
side, but his boyhood and youth had been healthy. For more 
than a year he had been treated for some obscure intestinal 
trouble, and also for an obstinate hypertrophic rhinitis. Two | 

months before I saw him there appeared slight redness of the 
right eye on the nasal side, which persisted, and later the iris ; 

was discolored. 

Examination. — ^When I saw\ him there was marked ciliary 
injection inward and downward, the inner half of the iris was j 

discolored, there were posterior' synechise, and in the infero- 
nasal quadrant was a yellowish-red nodule, as large as a pea, 
attached to the periphery of the iris by a broad base, and filling . 

the angle of the anterior chamber. In the upper segment of 
the iris were two smaller nodules, projecting into the anterior 
chamber. The pupil could only be dilated upward and outward. 
The vision proved to be only 15/200, and the ophthalmoscope 
showed a few yellowish red patches of exudation in the chorioid, 
all recent. These were not exactly like chorioidal tubercles, 
recently developed, though free from pigmentary deposits, but 
taken in connection with the nodules in the iris, their appear- 
ance was suspicious. 

Treatment a/nd Result. — ^The first injection of tuberculin 
gave both a general and local reaction, and the latter lasted for 
nearly a week, and was doubtless kept up by the following injec- 
tions. This patient was under continuous treatment for about 
four months and received in all forty-six injections. An im- 
provement was noticed after the third week, but the symptoms 
disappeared very slowly and it was not until three months and 
a half had elapsed that the eye regained its normal external 
appearance. The adhesions of the iris were all broken, and the 
iris regained its mobility and round pupil. The chorioidal 
patches flattened and faded, but did not disappear. Vision was 
eventually improved to 15/30. The other eye remained intact, ! 

and the general health of the patient was improved. 

Case 9. — ^Tuberculosis of conjunctiva and cornea. 

Patient. — A young woman, aged 17, was first seen in October, 
1905, with absolutely no tuberculous family history, and with 
the exception of an obstinate constipation, was in good health. 
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History. — ^Two months before I saw her the right eye became 
inflamed on the temporal side near the cornea, and there was 
some dull pain. The symptoms gradually grew worse, and 
when I saw her the ocular conjunctiva on the temporal side was 
very much thickened from the external canthus to the cornea. 
Ewamination. — ^The appearance was that of an exaggerated 
pterygium with marked thickening of the conjunctiva and epi- 
scleral tissue spread out like an open fan, with the apex in the 
cornea. The latter was densely opaque in its lower half, and 
was ulcerated. The pre-auricular gland and the entire chain of 
cervical glands on the right side were enlarged. The upper 
part of the cornea was slightly hazy but the iris seemed normal, 
and the pupil reacted promptly. There was little or no secre- 
tion. A part of the thickened tissue was removed for examina- 
tion, and showed numerous giant cells, but no bacilli. Inocula- 
tion experiments on a rabbit proved negative. 

Treatment and Result. — The tuberculin TR injection gave 
promptly the general reaction, but it was not until the fourth 
injection that any decided local reaction in the eye occurred. 
This proved to be the roost obstinate of all the cases in re- 
sisting treatment. She received three injections a week for 
twenty-two weeks, and after that two injections per week for 
three weeks longer, making in all seventy- two injections. At 
the end of the six months the redness and swelling of the con- 
junctiva had all subsided, but the cornea remained cloudy in 
its lower third. The haziness of the upper part of the cornea 
had disappeared and vision was much improved. The enlarge- 
ment of the glands had subsided except in one of the lower 
cervical glands. 

Case 10. — ^Tuberculosis of conjunctiva and sclera. 
Patient. — A boy, aged 14, was first seen in January, 1906 
History.— There was no tuberculosis in the family. The boy 
was in good health, but had suflfered from a mild form of gran- 
ular conjunctivitis in both eyes for some months. The left eye 
had been cured, but two months before I saw him a swelling or 
thickening of the ocular conjunctiva in the right eye, on the 
nasal side, appeared. 

Examiination. — ^When I saw him, the ocular conjunctiva was 
densely infiltrated from the caruncle to the corneal margin and 
about midway between the two there was a broad nodule with 
distinct elevation, the surface of which was ulcerated. The 
ulcer was shallow, and when cleaned, showed a reddish granular 
surface. The pre-auricular gland was enlarged. The cornea 
was clear and the iris normal. Conjunctival, ciliary and 
scleral vessels were engorged. No evidence of any pulmonary 
or intestinal disease existed, and if the ocular lesion were 
tuberculous, the infection muat have come from without, 
through some abraded conjunctival surface. 

Treatment and Result. — The first injection of tuberculin 
proved negative, as did also the second. The third injection, 
however, still of the minimum dose, gave a marked general 
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constitutional reaction, and a slight reaction in the eye. At 
the fourth injection the dose was increased and caused a rather 
alarming increase in the injection and swelling of the con- 
junctiva, so that cold applications became necessary for 
twenty -four hours. This excessive reaction never occurred 
again. This patient was treated for five months, receiving in 
all sixty -two injections, but was discharged not cured, though 
somewhat improved. The' ulcerated surface healed, and the 
large nodule softened, flattened and finally disappeared, but 
the general thickening of the conjunctiva and sclera re- 
mained, though decidedly less marked than at first. The 
ciliary injection disappeared and the conjunctival vessels 
were reduced in caliber, but very little impression was made 
on the scleral congestion. This case proved rather discourag- 
ing in the results gained from the treatment. 
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It is obvious that this disease is caused either by ex- 
cessive secretion in the eye, or by obstruction in its out- 
lets, or both. 

Hippocrates applied the term glaucoma to all opacities 
behind the pupil. Taught by dissection, Brisseau^ was 
the first to announce in 1709 that, while cataract was an 
opacity of the lens, glaucoma was a similar affection of 
the vitreous humor ; therefore, no operation could afford 
relief. Mackenzie early in the last century recognized 
the disease as one of pressure, stating that :^ 

A morbid secretion, of the origin of which we can give no ac- 
curate account, fills the cavity of the retina, but, like other 
morbid productions, is not furnished with the apparatus of re- 
moval, necessary for keeping its quantity in equilihrio. Hence 
the unnatural firmness of the glaucomatous eye, a symptom 
that often increases to such a degree that the organ is felt to 
be of a stony hardness. 

Von Graefe believed the pressure was due to a cho- 
rioiditis with exudation. When the invention of the 
ophthalmoscope showed that the chorioid did not show 
any anatomic changes in this tissue he assumed that 
there was a serous exudation present. Bonders ascribed 
the increased pressure to irritability of the ciliary 
nerves, causing excessive secretion from the chorioidal 
vessels. Stellwag believed the starting point of the dis- 
ease to be an increased pressure in the intraocular blood 
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vessels, obstructing the vortical veins where they make 
a sharp turn at their exit from the globe. 

In support of the exudation theory Beltman^ recently 
reportetl a case of chronic glaucoma associated with an 
enormous telangiectasia of the face, and dilatation of 
the external blood vessels of the eye, narrowing of the 
field of vision, increased tension and pain. The glau- 
comatous pressure was most severe just before the men- 
strual period, when the blood pressure is known to be the 
greatest. He held that a corresponding dilatation of 
the chorioidal vessels increased the secretion of fluids in 
the eye. 

In 1873 Leber* showed that the path of the aqueous 
humor is from the ciliary processes through the pupil 
to the spaces of Pontana, called the filtration angle of 
the eye. Three years later Knies and Weber' inde- 
pendently found closure of the filtration angle, and of 
the canal of Schlemm in most cases of chronic glaucoma. 
This discovery gave a great impetus to the retention 
theory. It should be noted that in most cases of acute 
glaucoma these outlets are unobstructed. 

Ring® saw glaucoma lighted up by the instillation of 
euphthalmin solution into the eye. We are told not to 
use atropin, cocain or even adrenalin in solution where 
there is a tendency to glaucoma, through fear of com- 
pressing the filtration angle; but only recently I 
had a patient with acute glaucoma referred from a 
physician, who had used a solution of atropin for the 
intolerable pain, thinking he was dealing with a case 
of iritis. The pain soon subsided, vision was reduced to 
fingers, but gradually rose to 3/50. When an operation 
was suggested the patient dropped out. 

Intraocular tumors produce secondary glaucoma by 
causing increased pressure in the vitreous, while pos- 
terior synechiae, anterior staphyloma from injuries, dislo- 
cation of the lens, and serous cyclitis obstruct the outlets 
of the eye, the latter clogging the filtration angle with 
albuminous fluid. 

Sala found' an excess of albumin in the aqueous 
humor in two cases of contusion of the eyeball, followed 
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by glaucoma.^ Peters* corroborated this by citing four 
cases of glaucoma after contusion, with the aqueous 
loaded with albumin. He suggested that the traumatism 
caused paralysis of the ciliary body and consequently an 
increased secretion of albumin, impeding filtration. 

Bartels* incised the conjunctiva in four or five places 
in rabbits and dogs^ passing threads behind the muscles 
from one slit to the next and tying the threads. He pro- 
duced a condition similar to acute glaucoma, injection 
of the conjunctiva, anesthetic cornea, wide pupils (ex- 
cept in rabbits), and increased tension. There was ab- 
sence of obstruction in the filtration angle in all cases. 
He concluded that obstruction in the anterior ciliary 
venous circulation is the probable cause of glaucoma. 

According to Priestley Smith,^^ the lens increases in 
diameter one-tenth and in volume one-third between 
the ages of 20 and 60. He holds that hyperopic eyes 
are most liable to the disease, for in these the lens devel- 
ops out of proportion to the dimensions of the eye, 
pressing against the filtration angle. He claims also that 
a narrow cornea goes with a small eye; and in patients 
whose corneal diameter is not more than 10 mm., few 
escape the disease. 

I examined the eyes of 200 persons of all ages to see 
to what extent the lens encroached on the ciliary proc- 
esses as age advanced. I applied the Wiirdemann lamp 
to the margins of the lids at the outer canthus and looked 
obliquely through the pupil. When one eye is affected 
with glaucoma, the other may be examined by using 
alypin for a local anesthetic, as it does not increase the 
tension of the eye, but rather decreases it. If the ob- 
server looks forward far enough into the normal eye, he 
sees the ciliars' body as a dark ring.*'*^ 

The space between the rounded margin of the lens and 
the ciliary processes is given as 0.5 to 0.6 mm. The 
lens being about 9 mm. in diameter, if this diameter were 
increased one-tenth, it would come near to the ciliary 
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processes; then any unusual congestion might cause 
trouble. 

An eye affected by glaucoma has a narrow clrcumlental . 
space, as a matter of course. It is also narrow in all 
cases in which, after middle age, the lens is pushed for- 
ward so far as to render the anterior chamber shallow. | 
This condition is common with people who die of old 
age and who never had glaucoma. Since commencing 
this line of investigation. I have noticed many cases in 
which the anterior chamber was very shallow, and the 
circumlental space also, yet there was no increase of ten- 
sion. I have noticed also that the members of a family 
in which glaucoma has appeared all have a narrow cir- 
cumlental space. I have not seen a case of narrow cor- 
nea, all the cases of glaucoma thai I have seen having 
corneas measuring 11.5 mm. Hyperopia is common, but 
some cases are emmetropes. 

Priestley Smith, with scientific fairness, remarks," 
"the obstruction at the outlet, discoverable in eyes 
blinded by glaucoma, explains the excess of pressure in 
the chambers, but it does not reveal the starting point 
of the disease.^^ He describes an apparatus for injecting 
the eye,^^ consisting of two flexible tubes, each being pro- 
vided with a pinch tap, and ending in hollow needles. 
These tubes are suspended at the same height. The eyes 
of a sheep are removed immediately after death and in- 
jected while thev are still warm. One of the needles is 
inserted into the aqueous chamber, and the other into 
the vitreous chamber. The fluid in the tubes is a 1 
per cent, solution of aniline black. When the tubes are 
at the same height, the fluid passes through the filtration 
angle, and flows from the cut ends of the episcleral veins. 
N'ow, if the tube connected with the vitreous chamber 
is elevated above the other, the process of filtration 
stops ; the lens and iris advance, and there is no escape 
of fluid from the severed veins. 

It would seem that chronic glaucoma must be caused 
by excessive pressure in the vitreous chamber, caused 
by diseased blood vessels in the uveal tract; at the same 
time there is probable alteration in the constitution of 
the aqueous humor, which blocks up the outlets. We 
have seen that this alteration in the fluids produces glau- 
coma after traumatism, and in serous cyclitis ; and Tron- 

12. Norris and Oliver's System, 111, 633. 

13. Ibid., 632. 
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C060 claims to have found an excess of albumin in eyes 
affected by chronic glaucoma. Why may not the ciliary 
process secrete albumin when age has changed the char- 
acter of the blood vessels ? 

If syrapathectoAy ever relieved the intraocular ten- 
sion, it did it through its influence on the circulation in 
the chorioid and the ciliary processes. The same must 
be said of iridectomy. It does not reduce the tension 
immediately, showing that its influence is exerted on the 
intraocular circulation. Another thing pointing in the 
same direction is the fact that in some cases of irido- 
chorioiditis with diminished tension, it is increased by 
an iridoctoTny.** 

My thanks are due to Dr. Myles Standish, Dr. H. B. 
Chandler and their assistant, Dr. Clap, in the Eye and 
Ear Infirmary, for their courtesy in allowing me to ex- 
amine their patients. 

14. Berry (George) : Dlseasefl of the Bye, Art. Olancoma. 



THE SURGICAL TREATMENT OF CHRONIC 
GLAUCOMA.* 
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There is probably no form of ocular disease which hafi 
excited more interest or which affords, in some of its 
clinical features, more reasonable opportunity for op- 
posing opinions than chronic glaucoma. 

Although it is my purpose in this paper to discuss the 
surgical treatment of the disease, it is, first of all, impor- 
tant that we should entertain a common understanding 
of the clinical picture had in mind. 

For a generation there has been no doubt in the minds 
of experienced surgeons as to the necessity and signal 
value of iridectomy in the treatment of the inflamma- 
tory types of glaucoma. But in so-called chronic, simple, 
or non-inflammatory glaucoma there has been much 
diversity of opinion as to the value of surgical interfer- 
ence. 

It is probable that the adverse views which have been 
and are still entertained by different surgeons dopoifd, 
in large measure, on the mental concept entertained by 
the individual surgeon of both the nature of the disease 
and the exact clinical picture had under consideration. 

It can not be denied that there is room for doubt as 
to the exact nature of certain comparatively rare cases of 
ocular disease characterized by steadily increasing im- 
pairment of vision, a concentric narrowing of the field, 
and typical glaucomatous cupping of the optic nerve, 
but with entire absence of pain, inflammatory signs, 
demonstrable increase of tension in the globe or notable 

* This paner has been accepted by the executive committee of the 
Section on Ophthalmolog:v of the American Medical Association, to 
be presented before the Section ajt the Atlantic City Session. June 
4-7, 1907. Publication rights reserved by tbe American Medical 
Association. 
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exacerbations in the clinical history. The progress in 
this group of cases is steadily onward toward blindness, 
much as in simple atrophy, unless it is possible by treat- 
ment to arrest its course. 

There is a wide reach between this picture of glaucoma 
simplex and, for example, the stormy manifestations of 
disease afforded by glaucoma fulminans, with its violent 
abjective and subjective signs of inflammation, the stony 
hard ball and almost sudden abrogation of functioning 
power. Between these extremes, however, lies the large 
group of cases with which we are all familiar and which 
I believe to be those our chairman wishes me to discuss. 
A careful study of this group, however, will serve to 
show that at some time in their early history these pa- 
tients have manifested the symptoms of disease so vague- 
ly as to leave both patient and surgeon in doubt : The 
former as to whether anything is actually wrong with 
his eyes, whether he is not, after all, the victim of his 
imagination; the latter in doubt, certainly as to the 
nature, perhaps even of the existence, of a disease of 
which he now and again gets vague glimpses only, but 
which for many weeks or months, it may be, eludes his 
most subtle means of analysis and leaves his diagnosis 
suspended until such time as the cupping nerve, the 
contracting: field, the increasing impairment of central 
vision shall have declared its nature. In a word, till the 
condition has passed from the stas^e of incipient glau- 
coma simplex into the stage of easily recognized chronic 
glaucoma. 

The question for the surgeon to answer to hi? own 
sat^faction is: Does this subtle, but colorless, progres- 
sive malady belong in the same category with inflamma- 
tory glaucoma? The answer given to this inquirv will, 
in great measure, determine both the course and vigor 
of his advice and treatment. 

Our unwillingness to answer it definitely in the affir- 
mative is the cause of the vague and variable condition of 
the literature of chronic glaucoma and affords sufficient 
reason for the timid and vacillating treatment of the 
disease during its early stage. That the affirmative an- 
swer is too often, or too long, withheld in individual 
cases should not cause surprise. The indeterminate 
clinical history, in a relatively small grouD of cases, is 
maintained to the end ; that is to say, until irretrievable 
blindness has resulted before the inflammatory stage of 
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the disease is reached. Then, sooner or later, come the 
engorged long anterior ciliary vessels, the hard eyeball, 
the completely atrophic, deeply cupped nerve, and pain, 
with more or less well-pronounced inflammatory signs. 

Fortunately, however, in many cases new and more 
determinate features are added to the clinical progress 
of the disease which prompt the timid surgeon to defi- 
nite action before it is too late. These symptoms are 
generally slight, transient exacerbations of increased 
dimness of vision, with suggestion of discomfort or ac- 
tual pain, accompanied with a sense of fulness in the 
eye and periorbital region supervene. 

The patient may ascribe the symptoms to overfatigue 
after a hard day, to some error in diet, to overuse of the 
eyes or to dim or too bright light. After rest the acute 
symptoms disappear and may not recur for many weeks 
or even months, but the impression has been left on the 
mind of the patient that the eyes are not so good as they 
were before the attack of dimness. Eecurrences, how- 
ever, are sure to follow and they come with increasing 
frequency and variable severity. The recovery after 
each exacerbation is not so complete as at first. The 
impairment of vision soon becomes permanent even be- 
tween the attacks, but worse during their continuance, 
and pain becomes a well-marked feature. Halos are 
observed around the gas flame or lamp, and the eyes are 
injected, it may be but slightly. The cornea is steamy, 
the tension of the ball is increased even between at- 
tacks, but is variable, being greater during the recur- 
ring more acute exacerbations at which time the sensi- 
bility of the cornea is diminished. If no treatmeat is 
instituted this history may be pursued for long periods 
of time, finally causing complete loss of vision with 
atrophy and characteristic cupping of the nerve. In 
other cases following on some unusual stress, as ill for- 
tune, or some cause for grief, the scene closes with a 
sudden attack of glaucoma fulminans. 

The dangers which cluster thickly about the clinical 
history of chronic glaucoma are greatly enhanced by 
this subtle beginning and the variable and treacherous 
course of the disease which has been briefly described. 
There is no form of ocular disease in which early recog- 
nition and well-defined views as to its nature and treat- 
ment are more important; for, if treatment is delayed 
until the delicate retinal fibers, where they emerge over 
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the scleral ring, are injured too greatly by the recurring 
periods of increased tension of the globe, it is not to be 
expected that any procedure whatever can restore their 
function. 

The greatest danger of delay on the part of the sur- 
geon is in the group of patients in whom the disease 
progresses without obvious exacerbations; that is to say, 
in cases in which there has been demonstrable hardness 
of the ball or attacks of extraordinary dimness of sight. 
Here the inquiry may reasonably be made, Why oper- 
ate, or, for that matter, why use miotics, in an eye in 
which increase of tension has never been observed, since 
both the miotics and iridectomy are employed with the 
ostensible design of reducing increased tension ? 

In reply it may be observed that increased tension of 
the eyeball is always relative. In the first place, it is 
probable that our mental concept of normal tension is 
an overestimate for many eyes. That is to say, for some 
eyes, e. g., those with a thin sclera, a degree of resistance 
to palpation which would be normal for many eyes is ex- 
cessive and amounts to an increased hardness, sufficient, 
indeed, to account for the cupped nerve. For it is fair 
to assume that in the eye with a thin sclerotic coat there 
will be also a relatively too readily yielding lamina 
cribrosa. j 

Then, too, it is not only possible but it is rendered j 

probable by certain clinical signs that mild exacerbations i 

of increased tension coming on especially in the night 
often pass without recognition by the patient. Many 
persons ascribe their insomnia to ocular discomfort, and 
this symptom is frequently ameliorated by the use of 
weaJc solutions of eserin salicylate instilled at bedtime. 
The same drug will often relieve also the weak eyes and 
occipital pains with which many patients awake early in 
the morning. 

There is, moreover, a rational basis for this, in some 
measure, a priori reasoning. The patient retires for sleep 
after the fatigues of the day and assumes a recumbent 
posture. The lights are extinguished and the pupils 
dilate, blocking the spaces of Fontana as effectually as 
though a mydriatic had been employed, thus furnishing 
conditions which delay excretion of the intraocular 
fluids and favor increase of tension in the globe. 

That this deductive reasoning is based on a correct 
premise seems to find corroboration in the well-known 
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frequency with which attacks of acute, inflammatory 
glaucoma come on in the night, during sleep, in patients 
with glaucoma imminens. We are justified, therefore, 
in assuming that in cases of marked cupping of the 
nerve without any increase of tension ever having been 
observed, that it had nevertheless occurred, possibly in 
the night or during sleep, an inference which finds addi- 
tional force in the observed clinical fact of the well- 
known relation, under all ordinary circumstances, be- 
tween the cupped nerve, contracted field of vision and 
increased tension of the ball. 

It is believed that the suggestions in the preceding 
pages will find corroboration in the following clinical 
histories of carefully observed cases occurring in my 
private practice, in all of which opportunity was af- 
forded for continuous observation for long periods of 
time. After careful consideration this course was chosen 
in preference to carefully applied statistical tables of 
large numbers of both private and clinic patients, in 
many of which the clinical history was incomplete. 

Case 1. — Chronic Glaucoma in Right Eye. Iridectomy, fol- 
lowed by Creeping Non-inflammatory Glaucoma in the left, 
Culminating in an Attack of Acute Inflammatory Glaucoma 
and Permanent loss of Vision. 

Patient. — Mrs. M., aged 50, was sent to me by her physician 
in 1879 for failing vision in the right eye. She had been treated 
several months for recurring right hemicrania, which had been 
regarded by her physician as the cause of the pain and loss of 
sight in the right eye. The eyeball was hard, pupil dilated, 
cornea slightly hazy^ and lacking in sensibility. Vision was 
reduced to one-fourth or less, 20/lxxx, and the field to a small 
area in the temple side. The nerve waa deeply cupped and 
atrophic. The left eye was aparentlv normal in all respects. 
V. = 20/xx. 

Operation. — ^A broad upward iridectomy was performed on 
the right eye which gave rapid and complete relief from pain, 
and vision rose to 20/lxiv, with normal tension of the globe 
and some improvement in the field. 

Postoperative History. — There was no recurrence of the 
glaucoma and vision was maintained for two years, then slowly 
sank through atrophy of the optic nerve until total blindness 
was reached in 1884, five years after her first consultation. In 
October, 1883, she was alarmed over a spell of dim sight in the 
left eye while at her dressing table preparing for an evening 
entertainment, and she came to see me the following morning. 
The impaired vision lasted less than ten minutes, she thought, 
but she then related that the trouljle in her right eye began in 
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the same manner several years before I had seen her, and was 
repeated at varying intervals until it had culminated in the 
"neuralgic" attacks in the eye, which both she and her phy- 
sician believed were caused by the hemicirania ; she declared that 
she now knew better, and begged that something be done to 
arrest the disease in the left eye. • 

Treatment. — The vision was 20/xx; there was no contraction 
of the field and tension was normal. She received eserin solu- 
tion to be used in the event of another a;ttack, which unfortu- 
nately followed the first in a few weeks, coming on in the even- 
ing again after a fatiguing day in the shops. These, attacks 
continued to occur at long but varying intervals for a year 
and a half, but were relieved in a few moments by the in- 
stillation of the eserin solution, which she kept constantly at 
hand. The exacerbations occurred invariably in the evening, 
but had always disappeared before she could get to my office 
for study, so that up to this time I had not seen her during 
an attack. 
. April 10, 1884: V. = 20/xx, and there was but little if any 
variation from the normal in the field of vision, but. there was 
a quite obvious cupping of the nerve at the lower border. The 
lower temporal portion of the nerve was gray. She was then 
told of the undoubted character of the disease and that it would 
surely pursue a similar history to that of the right eye, and was 
urged to consider the necessity for operation in the near future. 
The fate of the neglected right eye, so far from convincing her 
of the wisdom of early interference, as it should have done, had 
the directly opposite effect on her mind. 

Jan. 24, 1889: I did not see her again until this date, nearly 
five years later. In the meantime, however, she had continued 
to use the eserin solution with increasing frequency on her own 
responsibility, until its daily use had become a constant habit. 



She had, as a result, a chronic granular conjunctivitis. | 

V. = 20/xl. The field of vision was contracted, nearly con- | 

eentrically, to about 30° on the perimeter chart, with an ad- i 

ditional cut in the lower nasal field. The cornea was clear, the 
pupil reacted, but somewhat sluggishly, to light and shade ^ 

and . contracted under a miotic. The anterior chamber was 
shallow, tension doubtfully .+1. The nucleus of the lens was 
gray and ophthalmoscopic examination difficult. Operation was j 

then strongly urged but declined. She received a stronger solu- 
tion of eserin salicylate to be used twice daily. Under this 
Vision rose to 20/xxx and the field was broader. 

May 22, 1889: Her visits had been discontinued for the 
previous five months, but the miotic was continued. . Vision re- 
mained at 20/xxx, and there was no notable, change in the 
field, notwithstanding the fact that she had many attcks of 
transient impairment of vision, which she observed were ap- 
parently precipitated by eating fruits, especially peaches or 
grapes. She again declined to submit to iridectomy, and did 
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not return until November, 1889, the miotic having been stead- 
ily employed.- In the meantime her husband had suffered finan- 
cial ruin and died. Her vision had sunk to 1/10, the pupil 
was habitually dilated, but contracted under a strong solution 
of eserin; the field was so much contracted that she found 
difficulty in going about without an attendant, the lower half 
of the field of vision being entirely absent. The dilated pupil 
permitted a study of the nerve, which was now deeply cupped. 
She was having moderate pain. The ball was rigid but not 
very hard. 

Nov. 28, 1889: While using the eserin solution three times 
daily she suffered a violent attack of acute inflammatory 
glaucoma, which came on in the night. The following morning 
the ball was stony hard; there was no perception of light. She 
wa& suffering intense pain and begged for immediate operation, 
which was performed under general anesthesia in the afternoon 
after a cautious paracentesis in the morning. On the third day 
she had conjunctival inflammation with chemosis, which sub- 
sided under treatment. The pain and tension were entirely 
relieved, the wound healed kindly, but convalescence was 
tedious. Vision slowly returned. 

Feb. 2, 1891: Fourteen months after iridectomy, V.= 
20/cxxvi. The lower field was blind, even for candle flame. 
Two months later vision was only 2/cc, eccentric fixation, and 
sank rapidly to total blindness. She lived about two years sub- 
ject to the most distressing visual hallucinations. 

This unfortunate history can not be contemplated 
without sadness. There can be but little doubt, in the 
light of many other experiences, that blindness would 
have been prevented in both eyes of this patient had a 
skillful iridectomy been performed in each during the 
early stage of the disease. In the first eye the glaucoma 
was cured by the operation, but too late to avert blind- 
ness by progressive atrophy of the optic nerve. In the 
second eye she would not submit to operation iintil 
too late. 

The history', however, seems to show the danger and 
futility of relying with too great confidence, certainly 
in all cases, on the sufficiency of miotics in averting the 
fatal denouement. 

The following history of a patient who came under 
observation during the same years as the previous case 
seems to justify the conclusions just formulated. 

Case 2. — Chronic Glaucoma, Exacerbations of Subacute In- 
flammatory Glaucoma, Following Many Years of Recurring 
Attacks of Dim Vision without Pain or Redness of the Eye. 

Patient. — Mrs. T., aged 40, consulted me in November, 1887, 
with chronic glaucoma. She rolate<:l that she had consulted 
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two eminent colleagues, the first in 1875, the second in 1876, 
both of whom had advised iridectomy, to which she had not 
submitted. Her vision had been failing steadily for a long 
time before consulting them, but she had frequent attacks of 
dim sight, lasting at times for a few minutes only, but often 
for several hours. These attacks had not been acompanied by 
pain or redness until 1878. The tension was, in the right eye, 
+ 1. V. = 20/lxx. The pupil showed a teqdency to dilate, 
there was a well-marked glaucomatous cup and an intermittent 
pulsation of the lower temporaL retinal artery. Left eye, 
V. = q. p. 1. T. + 2, pupil dilated, deep glaucomatous cup and 
retinal pulse. Some ciliary injection and pain. 

Operation. — Iridectomy was performed under general anes- 
thesia in both eyes, with an interval of one week. The symp- 
toms were entirely relieved, the fields of vision improved in 
both eyes and vision had improved on July 10, 1879, eight 
months after the operation, in O. D., with correcting glasses, 
to 20/lxiv; in O. S. to 20/cc. Eleven years later vision in the 
right eye was 20/xxx, but in the left there was nearly com- 
plete blindness, with a total atrophy of the nerve. In October, 
1906, I saw this patient, then 68 years of age, alight from a 
railroad train and pursue her way unattended, evidently seeing 
her way about with ease. 

Case 3. — Non-inflammatory Glaucoma in both Eyes, Progres- I 

sive Loss of Vision and Contraction of Field, Deep Glauco- I 

matous Cupping of Both Nerves. No History of Exacerbations ; 
Constant Headache; Iridectomy in Both Eyes at One Sitting. i 

Patient. — ^Mary F., aged 24, a mulatto, came to see me in 
1878 because of rapidly failing vision and constant headache. ! 

There had been no inflammatory symptoms at any time and no i 

exacerbations of ocular disturbance, with the sole exception of 
increased pain in the head from time to time, which radiated 
from the eyes and periorbital region to occiput, often keeping 
her awake at night. The failure of vision had been rapid until 
she at last found difficulty in doing work about the house. She 
stumbled over chairs, knocked things over on table and mantel- 
piece, etc. This proved to be due to marked contraction of the | 
fleld of vision, which at no point was wider than 40**, and was 
only 10** in the upper and lower fields of each eye. Central 
vision was 20/xl in each, and tension was normal. Both optic i 
nerves were gray, devoid of capillaries and deeply cupped. 

Operation. — She was admitted to the Episcopal Hospital and | 

a broad upward iridectomy performed on both eyes at the 
same sitting, under general anesthesia, on June 7, 1878. The 
convalescence was uneventful, and on July 23, 1878, with cor- 
recting glasses, central vision remained at 20/xl, but the field 
was wider. 

Postoperative History. — This patient was kept under observa- 
tion for many years. She married and gave birth to several 
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healthy children. She was last seen at the Wills Eye Hospital, 
March 16, 1894, sixteen years after the iridectomies were per- 
formed. She still had high grade of astigmatism in both eyes, 
but with careful correction O. D. V. = 6/Vi, O. S. V. = 6/ix, 
miscalling confusion letters with each eye. The field of vision 
in the right eye, temple 76**, nasal 10®, lower temple 55", lower 
nasal quadrant blind, upper temple 40**. In the left eye, temple 
field 76**, lower and upper temple quadrants 40**, upper nasal 
10**, lower nasal 50"*. 

This patient, who at 24 years of age presented all the 
classical signs of advancing glaucoma simplex, i. e., 
absence of increased tension or inflammation, but with 
characteristically cupped nerves and contracted fields, 
sixteen years later was found with a permanent improve- 
ment in both central and peripheral vision and without 
any advance in the atrophy of the nerves. 

Case 4. — ^Myopic Astigmatism. 

Patient. — ^Mrs. McC. aged 30, was referred to me by Dr. 
George M. Gould in June, 1897. She had for many months 
been using eserin under Dr. Grould's advice. 

History. — There was a deep glaucomatous cup in both nerves 
and marked contraction of the field of vision in the right eye, 
to 30® in the temple and lower, 20® above and to 10® in the 
nasal field. The increase of tension was apparently slight, but 
the balls were large and the sclera thin. There was a broad, 
atrophic, myopic conus at the temporal side of both optic 
nerves. In the right eye, with correcting glass V. = 20/c (1/5). 
The left eye had only quantitative perception of light, T. = + 
1. She was suffering from violent periorbital and occipital 
headaches, was extremely nervous and hysterical, and was a 
victim of vaginismus, which had been the cause of much do- 
mestic discord. There had never been inflammatory symptoms 
or exacerbations of ocular disturbance. 

Operation. — She was admitted to the Wills Eye Hospital and 
a broad, peripheral iridectomy was performed on both eyes. 
The periorbital and occipital pain promptly disappeared and the 
field of vision in the right eye markedly improved in all direc- 
tions. The left eye resumed normal tension and was free from 
pain, but remained blind. 

Postoperative History. — ^Nine years later this patient re- 
turned with an acute conjunctivitis. There had been no returti 
of glaucoma, and the acuity of central vision remained as in 
1897, so that she was able to earn a living for herself and three 
children as a music teacher. 

It is- interesting to note that, after the relief from 
her simple glaucoma by operation, her general neurotic 
condition had greatly improved and she had given biri^h 
to three children. 
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It is obvious that the iridectomy had saved the right 
eye from the fateful denouement of the simple glau- 
coma which had befallen the left under the steady use of 
the miotics alone. 

Case 5. — Chronic Non-inflammatory Glaucoma, Entire Ab- 
sence of Pain or Tension. Iridectomy in Both Eyes. 

Patient. — ^Mrs. K., aged 77, a tall, spare, swarthy woman 
with stalwart frame, was brought to me in March, 1895, by 
Dr. S. W. Wiley, of Norristown, Pa., complaining only of her 
failing vision, supposing it to be due to cataract. The vision 
had not been good for many years, but failure ha(J been moje 
rapid during the last year. 

Examination. — O. D. H. == 3.D., with correcting glass. 
V. = 1/lx, and nasal field cut to fixation point, temple 50**, 30° 
above and below. The pupil reacted sluggishly, the tension 
was doubtfully increased, but the eyeball was rigid. The media 
were clear. The nerve was greenish and deeply cupped to its 
scleral border, except at the nasal side, where the vessels 
emerged in a peculiar manner from the apex of a deep physio- 
logic excavation. There was a slow, occasional pulse wave in 
the lower temporal artery. In O. S. with her correcting glass 
-h 4 D. v. = 6/xviii. Field cut to near the fixation . point on 
nasal side, but temple field nearly normal. T.= + ? Pupil 
reacted to light and contracted under eserin promptly. The 
nerve was cupped, as in. Q. D., but was obviously less atrophic. 
Iridectomy was advised in bpth eyes as the only means of ar- 
resting the disease,, but. an unfavorable prognosis was given. 
She received a solution of eserin to be used as freely as pos- 
sible, without causing pain, and returned to her home in the 
center of the state. She returned after two weeks with marked 
improvement in central vision in both eyes, but a more pro- 
nounced cut in the lower field of each. . , 

Operation. — ^A broad peripheral iridectomy was performed on 
the left eye and six days later on the right. Recovery was rapid 
in each and uneventful. 

Postoperative History. — April 18, 1895 : The tension was sub- 
normal in both eyes. In O. D. vision had risen to 6/Lx, and the 
field of vision for form had widened to nearly normal, except an 
area of blindness even for candle flame, which included almost 
the exact lower nasal . quadrant. In the left eye the temporal 
field was nearly normal, but the entire nasal field was blind to 
candle flame. With + 3.00 s C -f 3.00 cy ax 165** V. = 6/xii.. 

May, 1895, a month later: V. in O. S. same, but in O. D. V. 
had risen to 6/xviii. 

November, 1895, six months later: Vision in the ri^ht eye 
had slowly fallen again to 6/xlviii, with a concentric narrowing 
of the remaining field. 

Oct. 10, 1898: The optic atrophy had steadily progressed in 
the right eye to nearly total blindness, approximiately three 
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and a half years after the operation, but at no time had there 
been any increase of tension or other renewed signs of glau- 
coma. 

The left eye, however, in which the onset of the disease was 
more recent and the cupping of the nerve and atrophy less ad- 
vanced, retained vision 6/xxiv, with no further change in th« 
fields until, the patient's death on Aug. 9, 1900. More than five 
years after the iridectomy. 

There can be no reasonable doubt that had the iridec- 
tomy been performed at an earlier date this patient 
would have been spared blindness from atrophy in the 
Tight eye also. Had the operation been done before the 
serious impairment of the fields of vision in both eyes I 
am convinced that she would have enjoyed through- 
out the remainder of her life approximately normal 
vision. 

This conclusion would seem to find adequate cor- 
roboration in the history of the following patient, re- 
ferred to me for operation by a colleague. Incidentally 
this case is. introduced to represent a large group of pa- 
tients operated on in private practice within the last 
ten years, seven of them within the last two years, in 
all of whom useful vision had been destroyed in one 
eye when first seen and the disease was already passing 
into the inflammatory stage, while in the other eye the 
disease was still in its incipiency. In all of them 
glaucoma has been completely arrested in the second 
eye by operation, and at the present date without ex- 
ception they enjoy approximately normal vision. The 
fate of the blind eye, furthermore, illustrates the danger 
of deferring operation even under the steady and judi- 
cious employment of a miotic. 

Case 6. — Chronic Glaucoma. 

Patient.— Mrs. J., aged 60, consulted me Feb. 21, 1906. She 
had been using eserin under close observation for more than 
two years. Notwithstanding this, she had suffered exacerba- 
tions of dim sight from time to time, but no severe pain. Her 
vision in October, 1904, was in O. D. 20/xxx, in O. S. 20/xv. 

ExammOrtion. — When seen by me it had sunk in O. D. to 
lO/cc. eccentric fixation. In O. S. to 20/xxx. O. D. T. == + 2, 
pupil dilated, A. C. shallow, media transparent, deep cupping, 
nerve atrophic, and marked pulse in both upper and lower 
temporal arteries. The sensibility of the cornea was impaired 
and only a small island remained in the temporal field near the 
fixation point. There was severe pain. O. S. V. = 6/ix, T. = 
N ( + '?), ball had a rigid sclera, pupil reacted to light, A. C. 
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was shallow; there was a beginning cup at the lower border o! 
the nerve, no retinal pulse, and no marked impairment of field. 

Operation. — She was admitted to the Wills Eye Hospital and 
a broad peripheral iridectomy was performed on the right eye 
on Feb. 26, 1906. The convalescence was uneventful. The pain 
and tension were promptly relieved and she was discharged 
from the hospital on March 7, with no improvement in the field. 

Subsequent History. — She was readmitted to the hospital and 
on March 19, 1906, iridectomy was performed on the left eye. 
Convalescence was normal till March 21, when she had a sud- 
den pain, probably from injury during sleep. The following 
morning the anterior chamber was filled with blood. This was 
rapidly absorbed and recovery progressed without further in- 
cident. On May 18, 1906, two months after operation, with 
H- .25 s 3 4- 1.25 cy. ax. 170° V. = 6/v, and the field of vision 
was normal in all respects. 

March 23, 1907, one year later: O. D. V. = only q. p. 1., op- 
tic nerve atrophic. O. S. + 1.25 cy. ax. 170° V. = 6/v. T.= 
N. in each eye. Eyes are white and free from pain. 

Case 7. — Simple Glaucoma. 

Patient. — ^I. L., aged 41, consulted me May 28, 1898, with 
simple glaucoma. At that time the right eye was apparently 
normal with V. = 6/vi and no restriction of the field. In the 
left eye vision was reduced to 6/xv and a marked cut in the 
nasal field, the upper nasal quadrant being cut to almost fix- 
ation point. The anterior perforating vessels were full and 
tortuous. There was an arterial pulse in both upper and lower 
temporal arteries and a well-marked glaucomatous cup. 

Operation. — Iridectomy was advised and performed on the 
left eye May 30, 1898. The operation was smooth and recov- 
ery without incident. 

Subsequent History. — ^This patient was kept imder observa- 
tion at short intervals until September, 1899, at which time 
there was a distinct cupping of the right optic nerve and a 
progressive narrowing of the field of vision, but worse in the 
upper nasal quadrant. In a word, the eye was obviously pur- 
suing the same history as the left had done before the opera- 
tion. Vision in the left eye had risen to 6/x, and the field of 
vision was markedly improved in all directions except the 
upper nasal quadrant, which remained unchanged. Iridectomy 
was then advised for the right eye also, but declined. Nothing 
more was heard from this patient until during the preparation 
of this paper, when the vision in the left eye was found un- 
changed, but the right eye, on which she had rejected the ad- 
vised operation, was totally blind. 

This brief history of Case 7 is introduced to give the 
reverse of the picture as set forth in Case 6. Here the 
operation on the left eye had been accepted early 
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enough in its history to save the vision, whereas the 
right eye, which was not operated on and which was 
the better when first seen, had been allowed to take its 
course uninterruptedly to the end. 

The case histories which have been introduced are se- 
, lected simply for illustration and to demonstrate the 
claim which has been made in the introductory re- 
marks, viz., that the clinical history of glaucoma sim- 
plex, chronic or non-inflammatory glaucoma, when fol- 
lowed from the incipiency of the disease during long 
periods of time, demonstrates that the affection belongs, 
in its essential character, in the same category with 
glaucoma fulminans, or acute inflammatory glaucoma; 
that the latter violent manifestation of disease is in 
fact but the denouement of the former. In a word, the 
symptom complex we have recognized as glaucoma im* 
minens is a steadily advancing simple glaucoma, which, 
under the stress and strain of life, and the pathologic 
changes in the organism which come on and advance 
between the forty-fifth and sixty-fifth years of age in 
large numbers of people, under favoring ocular condi- 
tions culminate in the types of disease under discussion. 

It is true that in a considerable number of individuals 
the culmination into acute inflammatory disease, for 
many reasons, may never come, but may, nevertheless, 
end in total blindness, beginning and ending as a 
purely local manifestation of disease. But add to the 
local affection some general dyscrasia — ^notably the rheu- 
matic or gouty diathesis with the accompanying disease 
of the general vascular tree and the associated impair- 
ment of the general nutrition — and it is easy to conceive 
how the participation of the ocular tissues, notably the 
uveal tract, in the general pathologic state, may furnish 
local mechanical and pathologic conditions which cul- 
minate in the inflammatory types of glaucoma and their 
striking svmptoms-complex. Blindness already reached 
as the result of simple glaucoma does not, however, 
necessarily avert the occurrence of acute glaucoma. Every 
surgeon must have found it necessary to do iridectomy 
or to remove the offending eye for the relief of pain in 
blind eyes with absolute glaucoma, it may have been 
many years after total loss of vision had been suffered. 

The technic of iridectomy is important. There is 
probably no more difficult surgical procedure than iri- 
dectomy in the acute stage of inflammatory glaucoma. 
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I am of the opinion that it should never be attempted 
except under profound general anesthesia. The hard 
eyeball, the steamy cornea, the shallo\r anterior cham- 
ber, the engorged, often inflamed iris, not infrequently 
form a group of conditions which make its correct and 
safe performance extremely difficult. The frequent 
failure to arrest the disease by the operation under these 
difficult conditions is, I am sure, because it has been 
found impossible to carry out an ideal technic. These 
difficulties in the acute inflammatory stage furnish a 
strong reason for operation before the occurrence of 
glaucoma fulminans, not only for the purpose of avert- 
ing this catastrophy in patients under observation, but 
for the sufficient reason that in the non-inflammatory 
stage of the disease the operation can be performed with 
ease, precision and safety. 

In no other operation on the eye is a faultless technic 
of more signal importance than in iridectomy for glau- 
coma if we hope to arrest the disease. This is always 
possible so long as we have an anterior chamber of ap- 
proximately normal depth, a reacting iris and a patient 
quiet under general anesthesia. 

I believe that, for a successful issue, the iridectomy 
should be peripheral, i. e., to the root of the iris, and 
that it should include one-sixth of its circumference. 

I very much prefer the triangular bent keratome, the 
blade of which is approximately an equilateral triangle, 
the base and the cutting sides being equal. The blade 
should be entered through the corneal limbus at a point 
as nearly as possible on the same plane with the anterior 
surface of the root of the iris and carried forward paral- 
lel with it until the base of the knife engages in the 
wound. The slow and deliberate withdrawal of the 
knife is important, as it allows the gradual escape of the 
aqueous, prevents the sudden impact of the lens against 
the cornea, and often avoids the prolapse of the iris into 
the wound. The iris forceps can then be made to seize 
the iris at a selected point near the rim of the pupil, 
when it should be gently but firmly drawn out and car- 
ried strongly to one angle of the wound. The tension 
outward being steadily maintained, it can be severed at 
its base by successive snips with the scissors as the re- 
maining uncut portion is carried toward the opposite 
angle of the wound. The severance being complete, the 
anterior chamber is apt to fill with blood ; the angles of 
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the wound, however, should be carefully freed from any 
entanglement of the pillars of the coloboma and the 
blood be allowed to escape by gentle but firm pressure 
made on the posterior lip of the wound by the flat side 
of an elastic tortoise shell spatula. If it is found im- 
possible to free the anterior chamber of blood by this 
means no other effort should be made. The blood will 
usually be absorbed in from twelve to twenty-four hovrs 
and its presence is much less to be feared than the re- 
sults of manipulation to secure its escape. It is probable 
that opacities of the capsule and lens cortex are more 
frequently caused by the efforts of the surgeon to free 
the anterior chamber from blood than from any direct 
injury to the lens by the point of the knife or by the 
forceps in grasping the iris. 

In my experience the occurrence of cataract after iri- 
dectomy has been very rare except in cases in which the 
opacification of the lens had already begun before the 
operation. In one case of acute glaucoma with a very 
hard ball, a sudden escape of aqueous before the section 
was completed thrust the lens violently forward against 
the knife, rupturing the brittle anterior capsule and 
opacity followed, but in this case general anesthesia was 
prevented by the general condition of the patient. 
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This paper is limited to treatment of ulcers of the 
cornea, but to indicate intelligently the proper pro- 
cedures which one must use in treating this ever vary- 
ing symptom it is necessary to have as a basis some 
classification of the pathologic process, for the treat- 
ment must vary according to the conditions. In other 
words, no hard and fast lines can be laid down for the 
handling of ulcerations of the cornea per se. 

If we consider the subject from the standpoint of 
development then we have to treat ulcers of the cornea 
on the ground that they are either primary or secondary, 
and if secondary the cause is of first consideration in the 
line of treatment. The treatment, too, is modified, as 
the ulcer may be marginal or central, superficial or deep, 
simple or infected, progressive or regressive. Then, also, 
we may have to approach the subject from the sympto- 
matic standpoint and possibly this may be the best way 
to approach it. Some symptoms are common to all 
forms or classifications of corneal ulcers, and not infre- 
quently the trouble has to be treated entirely according 
to the symptoms: Pain, photophobia, impairment of 
vision, pericorneal injection, loss of corneal tissue and 
sometimes iritis. 

For pain and photophobia in acute stages a solution 
of the sulphate of atropin is useful, from 1 to 4 grains 
to the ounce of distilled water; two drops are instilled 
in the conjunctival sac from once every three hours to 
three times a day ; a saturated solution of boric acid is 

♦ This paper has been accepted by the executive committee of the 
Section on Ophthalmology of the American Medical Association, to 
be presented before the Section at the Atlantic City Session, June 
4-7, 1907. Publication rights reserved by the American Medical 
Association. 
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also useful as a lotion, and a pair of plain or toric dark 
glasses may be needed. In sthenic cases leeches may be 
applied to the temple in addition to the preceding treat- 
ment. Solutions of cocain for pain and photophobia 
give immediate relief, but do more harm than good if 
used at all continuously. If conjunctivitis coexists the 
lids may be touched up with a solution of nitrate of sil- 
ver, from 2 to 5 grains to the ounce. In the subacute 
and torpid stages, or when acute symptoms do not exist, 
stimulation should be practiced, and this is accomplished 
by the use of the yellow oxid of mercury ointment, com- 
bined with atropin, or by itself in the later stages when 
atropin is not needed. At this stage powdered calomel, 
iodoform or thymoliodid (aristol) may be sprinkled on 
the ulcer instead of using the mercurial ointment A 
solution of the sulphate of eserin, instead of atropin, is 
frequently used when the ulcer is small and sluggish. 

In deep and sloughing ulcers atropin is almost uni- 
versally used because of its quieting effect and because 
it lessens the chances of iritis, but frequently eserin is 
the better remedy, because it has a tendency to stop the 
migration of white corpuscles and promotes absorption, 
through dilitation of the ciliary vessels, at the same time 
lessening tension. It is particularly indicated in mar- 
ginal ulcers in strengths of from gr. 14 to 1 grain to 
the ounce of distilled water, one or two drops of this 
solution being instilled into the eye at intervals of from 
four to eight hours ; but on account of its tendency to 
promote ciliary congestion and iritic irritation, a solu- 
tion of the 8ul])hate of atropin in strengths of from 
gr. % to 4 grains to the ounce of water, two drops, once 
daily, should be used to overcome this tendency. Dionin 
(ethyl-morphin hydrochlorid), combined with the atro- 
pin or eserin, in strengths varying from 1 to 10 per 
cent., has been used to aid these drugs in allaying pain 
and promoting a])sorption. 

Wlien perforation is impending antiseptic compresses 
sliould bo used continuously, except when making the 
local applications or when suppurative conjunctivitis 
exists. If the i{(X)r of the ulcer bulges a paracentesis 
should be performed, followed by application of eserin 
or atropin, depending on the location of the ulcer. Par- 
acentesis may have to be repeated several times in order 
to relieve pain and to hasten recovery. 



Spread of local infection may be stopped or retarded 
by scraping with a curette, by the application of chem- 
icals or by the use of the cautery. After curetting away 
all the sloughed material it is well to touch up the ulcer 
with a solution of corrosive sublimate, 1-2000, and to 
dust on iodoform or other antiseptic powder. Cauteri- 
zation is indicated in all sloughing ulcers when other 
measures have not been efficacious, and' in infecting ul- 
cers of the serpigenous type. 

Bandages are used either for protection or pressure; 
for protection they are applied to keep the lids closed 
and to keep the ball quiet and to keep out dust and 
light^ but they are contraindicated if there is much se- 
cretion. 

We must also take into account the general health 
of the individual affected, the locality in which he lives 
and his age. There is nearly always a lowered vitality 
with a corneal ulcer, and by use of constitutional meas- 
ures corneal resistance is increased. A calomel purge 
should be given to rid the system of bacteria and their 
ptomains. The system should be toned up with fair 
doses of quinin, which increases the phagocytic action 
of the cells and reinforces the resisting power of the 
cornea. If we would have our treatment in all particu- 
lars a success none of these considerations may be ne- 
glected. Definite rules may not be laid down, but cer- 
tain principles are common to the various types. 

The cause must be removed in order that the symp- 
toms may be speedily arrested. It is not always possible 
to locate or to designate the cause of a given ulceration, 
but when due to the presence of a foreign body in the 
conjunctival sac or on the cornea itself, the irritation 
must be effectively removed. When ulceration is due 
to misplaced or misdirected cilia, these should be re- 
moved by electrolysis in order that they may not again 
be objects of irritation. When a chronic catarrhal con- 
junctivitis, or an acute contagious conjunctivitis, or a 
trachomatous condition coexists with an ulceration of 
the cornea, any one of them should receive our first con- 
sideration when blocking out our line of treatment, for 
while they may not be the direct cause^ they are always 
aggravating factors. Chronic catarrhal conjunctivitis 
may require several changes in treatment before it is 
conquered, as the conjunctiva soon becomes accustomed 
to or wears out one line of treatment. If the secretion 



396 

be considerable a solution of nitrate of silver, from 1 to 
10 per cent, may be used to touch, up the membrane of 
the conjunctiva, or a solution of from 0.25 to 0.5 per 
cent, may be dropped into the conjunctival sac, to be 
followed by a thorough washing of the conjunctiva with 
a boric acid or normal salt solution. Of late years 
many prefer a solution of argyrol (silver vitellin) vary- 
ing in strength from 10 to 50 per cent. ; this drug has 
the advantage of being much less painful than nitrate 
of silver, but has the disadvantage of being exceedingly 
mussy. Sulphate of zinc is another favorite remedy in 
solutions varying in strength from 1 to 5 grains to the 
ounce of water. The alum stick applied to the mucous 
membrane of the lids may be used at times with, great 
advantage. With all of these, solutions of boraeic acid 
are used for cleansing and antiseptic purposes. 

If we have phlyctenular conjunctivitis to deal with 
it is not infrequently connected with, a phlyctenular 
keratitis, and here the general health must be treated, 
as well as the local conditions, if we desire the best re- 
sults, and an ulceration is the essential pathologic con- 
dition. The patient should be built up on iron and the 
ulcer stimulated. 

Acute contagious conjunctivitis, when due to the gono- 
coccus, is very likely to have ulceration of the cornea as 
a sequel. Solutions of nitrate of silver have been the 
standby to prevent and remedy this complication. Later 
solutions of protargol (protein silver salt) were used 
and lauded by many operators; and, later still, argyrol 
(silver vitellin) has had its many enthusiastic users. 
One of the most recent aspirants for favor in these in- 
fective ulcers is dessicated yeast. It is freshly prepared 
for each application, which may be anywhere from 
every hour to once or twice daily. The desiccated yeast 
crystals are mixed with distilled water until they are 
thoroughly dissolved, making a creamy solution, which 
is put into the conjunctival sac with a dropper or rubbed 
into the ulcer with, a cotton-tipped applicator. This 
remedy is useful,- not only in gonorrheal infections of 
the conjunctiva, but in many other conditions charac- 
terized by considerable secretion. 

Having removed the cause, one should endeavor to 
prevent the spread of the ulcer, that perforation, with 
its diastrous consequences, may not take place; or that 
opacity of the cornea may not be so extensive as ma- 
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terially to impair the vision. Probably this extension 
may be best prevented by the use of mercurial ointment, 
the yellow oxid being the favorite, in strengths varying 
from y^ to !• grain, thoroughly mixed with one dram 
of lanolin or petrolatum, with directions to use a piece 
one-half the size of a kernel of rice within the conjunc- 
tival sac and thoroughly distributed by massage once or 
twice every twenty-four hours. If the ulcer shows a 
pertinacious activity, it may be scraped with a corneal 
spud, or touched up very carefully with the pure tincture 
of iodin, anhydrous carbolic acid or the galvanocautery. 

A simple central ulcer, by neglect or through poor 
nutrition, may develop into a purulent or deep ulcer. 
If the ulcer be centrally located, it ought to be treated 
with a solution of the sulphate of atropin in strength 
of from 1 to 4 grains to the ounce; but the treatment 
for peripheral ulceration would the more likely be pro- 
ductive of good if a solution of sulphate of eserin in 
strength of from % to 2 grains to the ounce were used, 
especially if the ulceration is very deep, because it les- 
sens tension. 

As pain has a tendency to increase tension, it may be 
combated by intermittent moist heat. Cloths wrung 
out of hot water and placed on the eye for from ten to 
thirty minutes, every hour or two, will ordinarily make 
the patient comfortable, but poultices should never be 
used. The moist heat not only diminishes the pain, 
but it allays the congestion, develops blood vessels, and 
by increasing nutrition hastens the process of repair. 
Nothing in the way of medication which may leave 
metallic deposits on or in the cornea should be used, 
and all coUyria should be soothing. When perfora- 
tion is threatening, myotics should be used or paracen- 
tesis performed and this may be repeated every twenty- 
four or forty-eight hours, if necessary. 

Should the necrotic process be marked, subconjunc- 
tival ii;ijections of bichlorid of mercury may be used in 
strength varying from 0.1 to 1 per cent., depending on 
the extent of the necrosis. 

Secondi uses as a subconjunctival injection, when 
such conditions exist, a solution composed of one part 
of Iwchlorid of mercury, two parts chlorid of sodium, 
2,000 parts of water, injecting anywhere from a few 
drops to half a dram. 
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Darier injects a few droys of a 1-4000 solution of the 
cyanid of mercury. These measures should be preceded 
by instillation of a few drops of a cocain or holocain 
hydrochlorid ( ethenyl-paradiethoxy-diphenyl-amidine 
hydrochlorid) solution in the conjunctival sac, as the 
injections are painful and are liable, by reason of their 
irritating qualities, to produce a necrosis of the con- 
junctiva. A normal salt solution seems to be just as 
efficient a subconjunctival injection, without the necrotic 
tendencies. If, under these lines of treatment, the ulcer 
continues to spread or to grow deeper, cauterization is in- 
dicated, and this may be accomplished either by drugs 
or cautery. A 50 per cent, solution of the nitrate of 
silver, tincture of iodin or pure carbolic acid are the 
drugs most commonly used. They may be applied to the 
ulcer by means of a small piece of cotton wound on a 
wooden toothpick, using only enough, of the drug to 
cover the ulcer. The actual cautery or the galvano- 
eautery is useful and sometimes most essential, but 
should be used only by the expert and on patients not 
exceedingly nervous, except in desperate conditions. A 
10 per cent, solution of nitric acid, applied with the cot- 
ton-tipped toothpick, is exceedingly efficacious in ser- 
piginous ulcers, and when this fails a Saemisch incision 
may save an otherwise almost hopeless eye. In severe 
ulcerations, due to diplobacilli, Paul recommends Peters' 
zinc-ichthyol salve. 

Chronic serpiginous or Morenos ulcers have always 
been prognosticated unfavorably, in the light of the re- 
sults of ordinary treatment, on account of the tedious- 
ness of the disease and its tendency to relapse, but it 
would appear, from the reports of Paul and Eomer, 
that the prognosis has become vastly better by the intro- 
duction into the treatment of Homer's pneumococcus 
serum. One c.c. of the serum is injected into the sub- 
conjunctival tissue at the first treatment and one-half 
the amount on every other day. It is not so painful as 
the cyanid of mercury. 

The process of repair is promoted by all the measures 
mentioned. The moist heat favors the separation of 
necrotic tissue, promotes development of blood vessels 
in the cornea and relieves pain. Paracentesis through 
the base of the ulcer or outside of it, when perforation 
is threatening, does good by relieving tension and start- 
ing the flow of lymph, thus promoting repair. 



If perforation and prolapse of the iris occur early, 
the patient should be anesthetized, the iris drawn out 
and cut off, the spatula being used afterward to tuck 
back into' place the angles of the iris coloboma. Some- 
times a piece of conjunctiva, twice the size of the origi- 
nal opening, is tucked between the edges of the corneal 
wound and secured by a compress bandage. This re- 
sults in a flat scar externally and an anterior synechia 
internally. 

All ulcers leave behind them opacities of greater or 
less density, which last for short or long periods of time, 
depending on their character. These need stimulation, 
which may be accomplished by the various mercurial 
unguents, the favorite of which has already been men- 
tioned, if only a mild stimulant be needed. Calomel in 
powdered form, sprinkled on the cornea very lightly, 
once in twenty-four hours, gives a more active stimula- 
tion, while jequerity, in powdered form or in watery 
solution, will set up an acute inflammation, which re- 
sults in a marked clearing of the cornea, whore blood 
vessels have been the chief cause of the opacity. 

Galvanic electricity has also been used for the removal 
of corneal opacities. A silver-cupped cathode, with a 
drop of mercur}' on it, is placed on the cornea, while the 
sponge anode is placed on the cheek, and a current of 
from one-quarter to four milli amperes is turned on for a 
period of from one to five minutes, over^' three or four 
days. Massage by a facial artist or expert masseur may 
be of much value. This may be direct to the cornea it- 
self or indirectly through the lids from one to three 
times daily. ^Massage is assisted very materially by the 
use of hot packs. 

The internal treatment of opacities must not be over- 
looked, especially in patients concerning whom it can 
not be said, as it was of Caesar's wife, that they are 
above suspicion. In such, saturated solution of the 
iodid of potassium, in gradually increasing doses, run- 
ning from 5 grains three times daily to 60 or 70 grains 
three times in the twenty-four hours, will work won- 
ders, and in many cases in which wc are unable to find 
any specific history or symptoms this drug will frequent- 
ly give very decidedly happy results. 

Another drug, concerning which much favorable men- 
tion has been made as a scar remover, is thiosinamin 
(allyl sulphocarbamid), but with what confidence one 
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may praise its selective power on the cornea it is a little 
unwise to say. It is used internally in from two to three 
grain capsules, two or three times daily for two or three 
months, or by hypodermatic injections into the skin of 
the back in solutions of varying strengths, daily or every 
two or three days, over a period of five or six months! 
That it does have a very marked effect on the scar tissue, 
softening it and causing it to disappear to a great degree 
in patients on whom no other treatment is being directed, 
there can be no doubt, but in many patients it seemfi to 
affect the scar tissue not at all, and as yet no rules have 
been formulated to differentiate or to determine before- 
hand the patients to whom it will be beneficial. 

Thus far the treatment has been directed at the opac- 
ity itself, locally or through the general system, to the 
end that vision might not be interfered with. Having 
failed in clearing up any given opacity of the cornea, 
which interferes with the vision, if there be any periph- 
eral cornea transparent, vision may be secured by an 
iridectomy or an iridotomy. There are many cases ifl 
which everything has been done which is possible for 
vision, but in which the opacity is central and unsightly. 
This may be removed, or at least for a limited period, by 
needling with or without India ink or by keratoplasty. 

As Theobald says, there is a vast difference in the be- 
havior and in the intractability of corneal ulcers. In some 
instances, they are uncontrollable and tend to go from 
bad to worse, in spite of all that can be done to combat 
them, and this probably depends on the nature of the 
bacteria producing the ulceration and the feebleness of 
the opposition. 

245 Bradbury Block. 
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By purulent ophthalmia we usually understand that 
form of conjunctivitis characterized by a flow of pus 
and due to gonococcic infection, and from this stand- 
point I will discuss this question. The forms of puru- 
lent conjunctivitis of gonococcic origin, which are the 
most common, are ophthalmia neonatorum, the purulent 
ophthalmia of the adult, and a third form, quite rare 
in some localities, namely, the purulent conjunctivitis 
of young boys and girls. 

PROPHYLAXIS. 

As "an ounce of prevention is worth a pound of cure,^^ 
I shall presume that we are apprised of the possibility 
of infection' in any given case, either remotely or imme- 
diately, and hence shall refer to the prevention, if pos- 
sible, in any such given case. Prophylaxis in' ophthal- 
mia neonatorum is so well known and thoroughly estab- 
lished that simple reference to this important procedure 
at once suggests Crede^s method, introduced in his prac- 
tice in the Lying-in Hospital of T^eipzig in 1880, 
whereby the percentage of cases was reduced from 10.8 
per cent, to 0.1 or 0.2 per cent. This record is suf- 
ficient to commend the practice where even the remotest 
possibility of infection exists, as well as to condemn the 
failure to resort to it. 

In the case of all individuals who are suffering from a 
specific urethritis great stress should be laid on absolute 

cleanliness, of hands, linen, towels and utensils, and in 

I — *- 
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some, if not in all caseft, segregation should be required. 
In addition, the jmtient must be impressed with the im- 
portance of these measures, as they relate to the infec- 
tion of the eye. In the ease of young girls or boys 
wha are exposed to infection from a known existing 
source they should be separated as far as possible from 
that source. If they themselves are the subjects of in- 
fection other than about the eye then their parents or 
responsible attendants should be warned and all neces- 
sary precautions taken to prevent this complication. 

TREATMENT. 

But presuming that the period for prophylaxis has 
passed and infection has occurred, several questions at 
onofe present themselves for consideration. The first is 
that of cleansing fluid keeping the eye free from secre- 
tions. The primary object of this procedure is to free 
the eye of pus, which is rapidly formed; this is most 
important, and for this purpose many solutions have 
been suggested and used. As boric acid is always at 
hand and its solutions are not dangerous in the hands 
of average attendants, I usually resort to a saturated 
solution of this agent, though when cleaning the eye 
myself I frequently use a solution of bichlorid of mer- 
cury, 1 :10,000. Artificial aids to irrigation I have not 
used, but rather depend on the ordinary method of cot- 
ton pledgets dipped in the irrigating solution and 
squeezed into the eye. As to frequency of cleansing, it 
should be .resorted to as often as is necessary to keep the 
eye free from pus. This varies from every few minutes 
to every hour or two, according to the case, the stage of 
the inflammatory process or amount of pus being pro- 
duced. 

COLD APPLICATIONS. 

In the early stages of the attack the use of local appli- 
cations of cold has been advocated by some and con- 
demned by others. Touching this measure, I may say 
that it may give relief to symptoms and perhaps be used 
with safety in cases of robust adults where tiie cornea 
is not involved, but in infants or young children diffi- 
cult to manage I do not use it. The chief danger in 
cold is that if it is applied to the point of efficiency ^ 
to temperature and length of time it is apt to reduce 
the nutrition in the cornea to a point where ulceration 
is set up and the condition seriously complicated. In 
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view of these dangers from the use of cold it should be 
used, when used at all, to combat the pain by relieving 
the congestion, and then only for a few minutes (five 
to ten) at a time, with long intervals between the appli- 
cations. Even in hospitals where house surgeons and 
trained nurses of experience are charged with its use it 
should be resorted to tentatively only, but in the general 
run of private practice it is a two-edged sword as a rou- 
tine procedure. 

SURGICAL TREATMENT. 

Surgical procedures are resorted to by some in the 
conduct of these cases, such as the scarification of the 
chemotic ring about the cornea, or if the cornea is 
threatened by the pressure of the swollen and tense lids, 
a canthotomy, or even the vertical splitting of the upper 
lid. As to the first procedure, the time and the fre- 
quency of resorting to this must depend on the judg- 
ment of the physician. As to canthotomy, it should be 
done only when the pressure symptoms are severe and 
prolonged ; fortunately this is not often ; as to the ver- 
tical splitting of the upper lid, I think it is rarely neces- 
sary, and then in extreme cases only. In tliis connec- 
tion I think I am justified in saying that in the great 
maijority of cases^ if early seen and vigorously treated, 
the necessity for surgical interference is reduced to the 
minimum, and fortunately so, for we thus avoid making 
a port of entry for the invader. 

Last, but not least, we should resort to Buller's shield 
in all cases of infection of one eye only. A word con- 
cerning this protective measure may be said at this point. 
Before applying the shield the eye should be thoroughly 
cleaned and disinfected with a solution of protargol, 
twenty to thirty grains to an ounce of water, and the 
shield so applied that it will be open at the outer and 
lower angle so as to provide proper ventilation, which 
prevents the clouding of the lens by moisture from the 
eye. The watch glass used should be as large as con- 
venient and clear so the eye is at all times easily in- 
spected. 

MEDICINAL TREATMENT. 

■ N'ow as to active treatment looking to the combating 
of the actual pus-producing agent. If I have reason to 
believe from the history of the case that the infection is 
due to the gonococcus, even though the pus has not 
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made its appearance, I make it a rule to begin at once 
the active treatment of the condition, taking no chances, 
for I believe that much good can be accomplished at 
this time. I instil into ihe eye a 5 to 10 per cent, solu- 
tion of protargol, order a wash of saturated solution of 
boric acid and give the patient a prescription for the 
following solution, which is to be put in the eye freely 
and frequently during the day, after cleaning : 

I^. Hydrastin acetate gr. i-ii 065-.13 

Boric acid gr. x 65 

Borax .gr. xx 13 

Tr. opium (deod.) m. xv 92 

Distilled water q. s Si 30 

In order further to safeguard the patient it is well 
to order the protargol solution and have it used several 
times during the interval between visits. At this point 
I take occasion to say that the above prescription has 
proved a most valuable adjunct in the treatment of these 
cases. It is the original Scott mixture, with hydrastin 
acetate^ substituted for the hydrastin sulphate, the for- 
mer being more soluble, while at the same time it is 
germicidal in its action and has a specially beneficial 
action on the epithelium. If the patient is an infant 
or one suffering much from photophobia I instil into 
the eye a drop or two of atropin sulphate, gr. i, distilled 
water 5i> to put the iris at rest, and then give full in- 
structions to parents or patients, as the case may re- 
quire, and have the patient report in twenty-four hours. 
My reason for beginning the active treatment at once 
is that if the gonococcus is present it is best to begin the 
use of such remedies as will destroy the infectious agent 
before it has had time to penetrate the deeper structures 
and thus limit the ravages of the disease. That pro- 
targol is an effective agent is well established by the 
experience of Myles Standish, who used it with great 
success in a large number of cases, while Davier and 
other foreign observers speak highly of it. Knapp, of 
N'ew York, has alsa recently spoken of this agent in the 
highest terms, preferring it to the silver nitrate on ac- 
count of the fact that it is more penetrating in its effect 
and less irritating. If then we have a remedy capable 
of destroying the gonococcus when present, and of pro- 
ducing no serious trouble, even if that germ should be 

1. The hydrastin acetate is made by taking* 2 grains of hy- 
drastin alkaloid and 3 drops of acetic acid. 
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absent^ why not use it just as we do the 2 per cent, 
nitrate of silver solution in Crede^s method. Again, if 
we can destroy some of the gonococci before they invade 
the mucous membrane we can limit, in proportion, the 
amount of inflammatory reaction, which consequently 
modifies the after-symptoms to such an extent that we 
have fewer complications, such as conjunctival chemosis 
and intense swelling of the lids. I can see no reason 
for waiting until we have a marked flow of pus before 
we resort to the use of those remedies which are capable 
of destroying the active pus-producing agent. This 
method of anticipating the condition is used, and with 
most gratifying results, by my friend, Dr. Savage, who 
has had considerable experience in the treatment of such 
cases. But to return to our patient. If on the morrow 
we find that the infection has progressed, and that there 
is more or less secretion, mucus and pus, it becomes 
necessary to institute a more vigorous line of treatment. 
The irrigation should be as frequent as is necessary to 
keep the eye free from secretion, and following each 
cleaning some of the hydrastin solution should be in- 
stilled into the eye, and at stated intervals — some three 
to six times in the twenty-four hours, as the case Ae- 
mands — a protargol solution of 10 to 15 per cent, should 
be freely used. If thought best by the attending physi- 
cian, after a thorough cleaning, the lids may be everted 
and the stronger protargol solution applied by means of 
a small cotton mop. As to this procedure there is some 
difference of opinion on account of the difficulty in 
everting the lids, especially in children, as it is not 
wholly without danger to the cornea. Then, too, the 
free use of the protargol will cause it to permeate the 
utmost limits of the conjunctival sae and thus avoid the 
necessity of everting the lids for a direct application. 
By some nitrate of silver is regarded as the most reliable 
remedy to use. but it can not be used continuously nor 
can it be used properly except by one of experience. If 
it is used according to the suggestion of de Schweinitz, 
that is, a 2 per cent, solution applied directly to the 
exposed conjunctiva with a cotton mop and then the 
pellicle washed off with a physiologic salt solution, in 
my opinion we have defeated the object in view. In 
removing the coagulated albumin and in the neutral- 
izing of the excess of the silver we have at once removed 
the active germ destroyer and left behind an open field 
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for the further invasion by the undestroyed gonococci 
lurking in the deeper layers of the mucous membrane. 
If at this point, that is, after the nitrate has been used, 
the excess neutralized and the pellicle removed by the 
physiologic salt solution, you follow immediately with 
the instillation of the protargol solution you have gained 
a double advantage, for the removal of the coagulum 
leaves behind a deeper level of the membrane which has 
not been penetrated by the nitrate, but in which the 
gonococci are still present, and it also immediately opens 
up a direct avenue through which the protargol can 
enter and destroy the enemy. In thus using the nitrate 
you have gained all that can be gained from this agent, 
for the coagulum is inert and in its exfoliation by nat- 
ural processes it may become a source of irritation. 
Again you have cleared the way for aaother agent, which 
is both more penetrating and less irritating, and by rea- 
son of the fact that it can be used frequently and freely 
is more capable of producing beneficial results. 

In this connection it might be well to call attention 
to a few facts concerning the action of silver salts, as 
recorded by experienced observers. Cushny says: "The 
precipitation of silver nitrate by proteids and chlorids 
confines its disinfectant action to narrower limits than 
those of some other antiseptics, and this has led to the 
introduction of a number of other compounds which 
are less easily dissociated, and, accordingly, less liable 
to be thrown out of solution.^^ Continuing, he refers to 
argentamin, saying: "It penetrates better than nitrate 
of silver, but the alkaline diamin renders it soniewhat 
irritating.^^ Again he says : "Argonin, which is a com- 
bination of casein and silver, is soluble in water and, like 
argentamin, is not precipitated by chlorids and albu- 
min.^^ 

Protargol, according to Porter, contains only 8 per 
cent, of silver, is an albumose of silver and quite 
penetrating, while argyrol contains 30 per cent, of silver 
and is a combination of silver and vitellin, and collargol 
contains 97 per cent, of silver. These percentages of 
silver in argyrol and collargol are considerably higher 
than those given by some. In a recent article^ de 
Schweinitz, in referring to the use of argyrol, speaks of 
the experiments of Dr. Derby of Boston with this prep- 

2. Therap. Gaz., Jan. 15, 1907. 
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aration, who found that it did precipitate in the pi'es- 
ence of albumin and that it was exceedingly weak in 
bactericidal action. He further says that C. R. Marshall 
and E. F. M. Xeave, of England, practically confirmed 
the conclusions of Dei*by, and "they found that argyrol, 
and also coUargol, posses practically no bactericidal ac- 
tion whatever^ and, moreover, that the percentage of sil- 
ver which these compounds contain is no criterion of 
their bactericidal power. Therefore, any good effects, 
as they point out, which many clinicians maintain that 
they have obtained with argyrol, can not be attributed 
to any action which it has on bacteria, inasmuch as such 
action is practically nil" 

Now, tiiese reports are, to my mind, very pertinent, 
for I think they csTry with them the probable solution 
of this question a& to the most reliable silver compound 
to be used in these cases. We have seen that silver ni- 
trate, which is a powerful antiseptic and germicide, is 
limited in its bactericidal action by reason of the fact that 
it is precipitated by proteids. This prevents it penetrat- 
ing the deeper layers of the mucous membrane, and con- 
sequently it fails to reach the micro-organisms which lie 
beyond the coagulum produced, while, of course, those 
which are free in the conjunctival sac are destroyed by 
this ver}^ coagulation or precipitation, since they are 
proteid matter. 

Again, argyrol, which contains, according to some, 
20 per. cent., and according to others, 30 per cent, of 
silver in the form of vitellin of silver, is a nucleo-proteid 
compound. Vitellin is a nucleo-proteid of that variety 
which, when decomposed, yields proteid and paranuclein. 
Now, proteids are not absorbed as such, but must be 
converted into proteoses or albumoses when absorption 
takes place rapidly, and it is said of paranuclein that it 
"is probably absorbable.^' Hence in this- combination, 
arg}^rol, we have a feebly penetrating agent, and conse- 
quently one which can not be relied on to destroy those 
organisms which have penetrated the tissue with any de- 
gree of rapidity; therefore, development exceeds de- 
struction of gonococci, rendering the remedy too slow 
and unreliable. 

Protargol is an albumose-silver compound containing 
only 8 per cent, of silver, and it has proven effective in 
the treatment of this form of trouble on account of its 
penetrating capacity. 
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Attention has been called to the fact that proteids, 
as a rule, are absorbed only when they have been con- 
verted into proteoses or albumoses ; that is, in order for 
them rapidly to penetrate animal membranes with fa- 
cility and certainty they must be in this form. This 
being true, if we can get a recognized germicide in that 
form which can and will penetrate animal membranes 
we have an ideal agent to attack and destroy the gon- 
ococci, even though they are entrenched in the deeper 
layers of the conjunctiva. In protargol, the albumose of 
silver, we have an agent, highly germicidal in its action, 
meeting the physiologic demands for easy absorption or 
deep penetration. Clinical experience with protargol, in 
the Nashville City Hospital, in the practice of Dr. Sav- 
age, has fully demonstrated its value both as to its use 
in cases which had reached the stage of pus as well as 
in those in which it was used just after infection and 
before the symptoms developed. In the former the 
gonococci were not found in the pus after the third day, 
as a rule, and one of the house surgeons who became 
infected from a case under treatment, and who received 
the treatment as I have described it, was practically well 
in six or eight days. 

As to the practical value of the method of treating 
these cases as I have outlined a case will illustrate. I 
operated on a young man for internal squint, tucking the 
external rectus and making an extensive partial ten- 
otomy of the internal rectus. The operation was done 
on Tuc^sday, the stitch removed on Saturday. He was 
seen Sunday and all was well, but on Monday when I 
reached my office he was there complaining of the eye, 
saying it began to trouble him about 5 a. m. Examina- 
tion showed considerable irritation, slight secretion, but 
no pus. I failed to get any history^ to fix the cause, but 
I cleansed the eye, ordered the boracic acid irrigating so- 
lution and the hydrastin mixture, used the protargol. 
gave him and his friend full instructions and ordered 
liim to report that afternoon, which he did, and I found 
more secretion, slightly muco-purulent. Next day there 
was found marked purulent secretion, and I became con- 
vinced in my own mind of the cause, though I could not 
get it from either of the young men. I pushed the 
treatment, and next day when he was seen both he and 
his friend announced that they were the victims of spe- 
cific urethritis. In twenty-four hours he had developed 
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a case of epididymo-orchitis, though his eye was pro- 
gressing nicely. By the middle of the next week he was 
practically well of his ophthalmia, and in a few days 
more the gentleman whom I had called in to treat his 
specific urethritis with complicationB had him ready to 
return home. This case offered every opportunity for a 
serious condition on account of the operation on the 
muscles, and I believe if I had waited for pus and posi- 
tive history the result would have been quite differ^it. 
This method of treating these forms of purulent oph- 
thalmia has proven most satisfactory, being moaified to 
meet the conditions presenting in individual cases. 
Serious corneal comnlications are very rare when cases 
are seen early, and in those of known specific infection, 
if seen before the stage of pronounced pus production 
and vigorously treated, are practically nil. 
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It would seem that very little remains to be said con- 
cerning the treatment of a disease so long recognized 
and so frequently encountered as iritis, but for those 
reasons the discussion should be sufficiently interesting 
and profitable to justify our Chairman in providing 
such a paper. 

The varieties of iritis can be dismissed in a few words. 
The most useful classification is that based on the cause, 
which will be duly considered in this paper. As regards 
the local clinical manifestations, we may regard all 
iritis, from the point of view of treatment^ as forms of 
plastic iritis, differing only in degree. 

The object of the treatment of iritis may be stated, 
in the words of Brailey and Stevenson, as threefold: 

1, To dilate the pupil; 2, to relieve pain; 3, treat 
any constitutional condition that may be present as a 
cause, as well as to attend to the patient^s general bodily 
welfare and secretions. 

I. DILATION OF THE PUPIL. 

The object of this procedure is, as we all know, (a) 
to prevent the formation of adhesions, which may so 
lessen the size of the pupil as to interfere with vision, 
or to interfere with the circulation of the aqueous be- 
tween the anterior and posterior chambers; (b) to 
diminish the volume or the iris, and thus to squeeze out 
the blood from it; (c) the drug which paralyzes the iris 
muscle affects the ciliary muscle similarly and puts both 

at rest; (d) it also acts as a local sedative. 

— , > __ 

* This paper has been accepted by the executive committee of 'the 
Section on Ophthalmology of the American Mf^dical Association, to 
be presented before the Section at the Atlantic City Session. June 
4-7, 1907. Publication rig;^ts reserved by the American Medical 
Association. 
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To dilate the pupil we must use a mydriatic drug. We 
must then consider (1) what drug, (2) in what strength, 
and (3) how and how often should it be applied. 

There are not many drugs from which to choose, and 
if we omit cocain and homatropin as being of too feeble 
mydriatic power to be considered in this connection we 
have three left, namely: (a) Atropin, (&) scopolamin 
and hyoscin (which are possibly identical), and (c) 
hyoscyamin, daturin and duboisin (which are identical). 

Without going at all into a discussion of things so 
often discussed, it suffices to say that of these drugs we 
unanimously choose atropin as the most efficient. Nor 
is it necessary to review the well-known questions of the 
chemistry of the mydriatic drugs, so fully elucidated 
long' ago by Eisley and others. 

What strength solution shall we employ ? The stand- 
ard solution of four grains to the ounce may require 
modification either way. In patients presenting them- 
" selves for treatment with adhesions already formed, it 
may be necessary to increase the strength to eight grains 
to the ounce for a few instillations in order forcibly to 
break up the adhesions. On the other hand, in children, 
and in those susceptible to the drug, a weaker solution 
may be expedient. Under some circumstances a small 
solid crystal of atropin may be introduced into the eye, 
AS will be mentioned later. 

How and how often should we use the solution ? This 
depends, too, on circumstances. In general four instilla- 
tions in twenty-four hours, with the patient at rest, and 
under favorable surroundings, will suffice to keep the 
pupil dilated, and this is the index by which we gauge 
our therapeutics. When the patient is first seen it is 
well for the surgeon to instil the drops until the pupil 
is dilated, but we frequently seen that very little dila- 
tion is procured in one hour, while a continuation of the 
drops for twenty-four hours may break all the adhesions 
and give a round pupil. Even if this has not happened 
by the end of the twenty-four hours, it does not mean 
that the adhesions are permanent, for continued use of 
the drug may result in the continued rupture of syne- 
chia for as long as four or five days. When full dilation 
is secured, the frequency of the instillation should be 
reduced until the minimum dose which will maintain 
the mydriasis is ascertained. Briefly, this should be con- 
tinued until the q\o is free from redness. 
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If the drug fails to dilate the pupil fully, several 
expedients may be used. It is recommended, as has 
been mentioned, to place a small pure crystal of atropin 
in the lower cul-de-sac, and this, by its vigorous action, 
will often rupture adhesions which solutions of the drug 
will not afifect. I have had no personal experience with 
this plan, since the danger of introducing so much of so 
powerful a drug into the circulation has seemed to me 
too great a risk. I hope that some of the members of 
the Section will speak of their experience on this point. 
Another expedient to increase the efifect of atropin in 
dilating the pupil is to use it in combination with co- 
cain. I prefer not to mix the solutions, but by keeping 
them separate either can be used more or less energetic- 
ally without affecting the method of using the other. 
The drop of cocain should precede the atropin to secure 
the best efifect. The cocain lessens pain and increases 
the contraction of the blood vessels of the iris directly 
and by its action as a mydriatic. 

Of the adrenal preparations great things were ex- 
pected in ophthalmic therapeutics, but it is doubtful if 
any good is to be attained by their use except in ophthal- 
mic surgery. Indeed, some writers have argued that 
the blood is driven from the superficial vessels by their 
action and the deeper structures are more greatly en- 
gorged, so that an iritis would be aggravated rather 
than relieved by such a drug. While not admitting the 
correctness of this reasoning, we can at least agree that 
no apparent benefit is gained by the use of these prepa- 
rations. Paracentesis of the cornea may be mentioned 
as a measure which would increase the sensibility of the 
eye to a mydriatic, although a measure rarely, if ever, 
used for that purpose. Dionin is a comparatively recent 
addition to our resources in ophthalmology, and one of 
its many reputed virtues is to enhance the action of 
mydriatics by stimulating the lymph circulation. It 
seems that considerable observation would b6 necessary 
to settle this point, though the literature of dionin 
would suggest abundant observation of its action. I am 
not satisfied that dionin is a certain and unfailing agent 
for this purpose, or, if certain, that it is superior to co- 
cain. The application of heat, either dry or moist, by 
stimulating the circulatory activity of the eye, also aids 
in securing and maintaining mydriasis. Dry heat may 
1)0 applied almost continuously, since with the means at 
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our command the heat is usually not very severe, while 
moist heat is best applied at stated intervals for ten or 
twenty minutes at a time. On the whole, moist heat, 
being more energetic, is preferable; it is applied with a 
towel, gauze or other cloth wrung out of hot water, after 
the manner of barbers. The local abstraction of blood is 
of great valu.e as an aid to the action of mydriatics. 
This will be spoken of again later. 

Two simple measures are of great value as an adju- 
vant to mydriatics, and, in fact, to all our therapeutics 
in iritis, namely, proper protection of the eye from light, 
and rest. Not only is rest of the eye necessary, but rest 
in bed is a part of the treatment whose value must have 
been impressed on every one. I feel satisfied that every 
patient with iritis would be better off in bed till con- 
valescence is established. 

We formerly heard -a good deal about "atropin ca- 
tarrh,^^ but it seems to.be pretty well established now 
that this form of conjunctival inflammation is simply an 
infection from dirty solutions and dirty droppers. If 
the solutions are made with a saturated solution of boric 
acid, or other unirritating antiseptic, as the menstruum, 
and proper care of the droppers enforced, this condition 
will rarely be seen. Before leaving the subject of the 
drops, we should be reminded of the virtue of warm 
solutions for this purpose. A little point which I saw 
from the pen of Dr. Casey Wood has been worth much 
to me, namely: First draw some hot water into the 
dropper, then expel it, and draw up the solution of the 
drug. This insures a clean dropper and a warm solu- 
tion, and correspondingly less irritation to the eye. 

II. TO RELIEVE THE PAIN. 

The state of the pupil and the comfort of the patient 
together guide us in forming an idea of how satisfactory 
is the progress of a case of iritis. The use of the mydri- 
atic, cocain, dionin, rest, protection from light, and the 
application of heat or cold, all contribute to the pa- 
tient^s comfort and freedom from pain, and while pain 
persists improvement is not imminent. Special con- 
sideration should be given to one or two of these meas- 
ures. Dionin is much used as an ocular analgesic. In 
many cases the instillation of a 5 per cent, or 10 per 
cent, solution will relieve ocular pain for several hours., 
and it may be repeated as often as necessary. In my 
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experience, it frequently fails to produce this happy 
effect, while moist heat is much more reliable for the 
purpose, applied as above stated. Continuous dry heat 
of lesser degree is often soothing. Cold applications 
seem to be of the most value in traumatic cases, with 
threatened or feared suppuration. In such cases the 
application should be continuous as long as it is needed 
at all. It occasionally happens that a patient with 
ordinary plastic iritis prefers the effect of cold to that 
of heat, in which case cold may be used continuously or 
intermittently. 

We must often give anodynes internally. The various 
preparations of opium are most effective, but unpleasant 
by reason of the systemic distrubances to which they 
give rise. A mixture of antipyrin and salicylate of soda 
in moderate doses is a very efficient anodyne, five grains 
of the former and seven and one-half of the latter in 
simple elixir being a convenient form and dosage. 

Counter irritants have a place in the treatment of 
iritis. A blister behind the ear, or one on the brow or 
temple, is of some value, tbut this measure is rarely used, 
as the same effect can be better attained, and, on the 
whole, with less disturbance to the patient, with leeches. 
Except in hospitals, artificial leeches are apt to get out 
of order from lack of use; hence the natural ones are 
preferable, and their value is very great. Four to the 
temple will contribute greatly to the relief of pain and 
to the dilatation of the pupil. McKenzie long ago men- 
tioned the favorable effect of general blood-letting on 
the action of mydriatics, and the local abstraction of 
blood is even more gratifying, though probably not so 
much used as its merit deserves that it should be. 

Sometimes pain in the course of an attack of iritis is 
due to an increase of tension, or the increased tension 
may be present without any special increase of pain. 
Special means for the relief of this symptom are hot 
applications, a myotic drug and paracentesis. Hot ap- 
plications may so stimulate the circulation of the eye 
that the excessive fluid will be disposed of and the symp- 
tom subside, but most often this does not occur. If the 
tendency to the formation of adhesions is not marked, 
we may use a myotic, alternating with the mydriatic, or 
at least dilating the pupil once in the twenty-four hours. 
If this does not control the situation, paracentesis may 
be done, and my preference would be to do this early and 
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repeat it. Xo special precautions are necessary in its 
performance under these circumstances, and the relief 
is prompt. The mydriatic is continued and the opera- 
tion repeated if necessary. 

III. THE CONSTITUTIONAL TREATMENT. 

Under this head we should include not only the treat- 
ment of any constitutional condition that may be a 
cause, but any disturbance of function, nutrition or 
metabolism that could in any way retard the cure of a 
local condition, or interfere with the action of remedies. 
The bowels, skin and kidneys in particular should be 
kept sufficiently under watch to insure the proper per- 
formance of their functions, without which no treat- 
ment can accomplish its greatest good. 

Every one who writes On iritis repeats the statement 
that 50 per cent, of cases are due to syphilis and one-half 
of the remainder to rheumatism. When the therapeutics 
of the latter is as certain as the therapeutics of the for- 
mer, the treatment of iritis in the rheumatic may be 
more satisfactory, though we should hasten to add our 
thanks at the relative amenability of the iritis as com- 
pared to the joint manifestations. 

It is a question as to how far such a paper as this 
should attempt to deal with the treatment of possible 
causes of iritis. A little latitude in this direction would 
result in the production of a compend on the "Practice 
of Medicine.^^ Only a few matters need be considered 
and certain well-known facts mav be hurried over. The 
fact that the iritis of syphilis is usually an early sec- 
ondary manifestation would give ug the hint as to mer- 
cury, even if the observation of the effect of mercury on 
the iritis itself did not lead us to that conclusion. In 
iritis in any stage of syphilis, mercury gives bv far the 
best results and is best given by inunction. The more 
marked the plastic features of the inflammation the 
more urgent is the need of mercury and the more strik- 
ing are its effects. It may be said here, and will be 
elaborated later on, that it is by no means in syphilitic 
iritis alone that mercury is of value, but in plastic iritis 
of whatever origin. It is thought that the energetic 
treatment of primary syphilis will prevent iritis, as well 
as the other swondary manifestations. 

The subconjunctival injection of mercury was ardent- 
ly advocated by Darier, who reported especially good re- 
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suits from it in specific diseases of the eye. It seems set- 
tled that the action is not specific or antibacterial, but 
that the good results are due largely to the increased 
circulatory activity, and similar results are> obtained, 
with much less pain, by normal salt solution. The mer- 
curial preparation is a 1 per cent, solution of either the 
bichlorid or cvanid, of which from one to three minims 
is given at a dose. 

In an iritis which is manifestly or presumably of 
rheumatic origin, the indications for internal treatment 
are less clear in proportion as the pathology and thera- 
peutics of rheumatism and the allied states is not exact. 
The salicylates, alkalies, hot baths, regulation of diet, 
confinement to bed to secure the advantages of the 
equable temperature, in addition to the rest, all have 
their place. Frank^ has had favorable results in rheu- 
matic iritis from the local application of an absorbable 
salicylic acid compound, called mesotan. This is mixed 
with equal parts of cotton seed or olive oil and rubbed 
into the skin around the eyes. It is probably in connec- 
tion with rheumatic, lithemic and gouty conditions that 
Brudenell Carter cautions against the "attempts of cer- 
tain writers to draw the trail of a sometimes imaginary 
diathesis across the manifest phenomena of an obvious 
malady.^^ It is certain that the internal treatment in 
this class of cases does not always confer conspicuous 
benefit, and we should not rely on it to the prejudice of 
energetic local measures. 

A few cases of iritis have been reported by Jacobson^ 
and Pechni which were apparently due to malaria. The 
proof is not conclusive, but in such cases quinin should 
be administered, the time and quantity being deter- 
mined by the blood examination. 

Tuberculous iritis presents particular therapeutic in- 
dications. In addition to a vigorous supporting plan of 
internal medication, the injection of tuberculin, injec- 
tions of air into the anterior chamber and various gen- 
eral medicaments, have been advised. Heath^ treated 
one case by injecting air into the anterior chamber, 
with unfavorable results, though he quotes favorable re- 
ports from Koster and Felix. The reports on tuberculin 
are hardly more encouraging. Falkenburg* observed 

1. Amer. .Tour, of Ophthalmology, June, 1904. 

2. Amer. Med., Feb. 8. 1902. 

3. Ophth. Record. May. 1904. 

4. Inaug. Diss.. Tubingen, 1901. 
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three cases, two of which he treated with tuberculin. 
In both of these enucleation finally became necessary 
and both patients later died of meningitis. The third 
patient received no tuberculin and at the end of five 
years was in good health. Nevertheless it would seem 
advisable to administer tuberculin, but unless improve- 
ment sets in promptly the eye should be removed. 

Treacher Collins' article on "Intraocular Tuberculo- 
sis"*^ came to notice while this paper was being pre- 
pared. It only emphasizes the uncertainty which at- 
tends the use of tuberculin, but the majority of the evi- 
dence, especially the experimental evidence, both with 
old tuberculin and tuberculin TR is adverse. 

A variety of causes have occasionally been found to be 
at the bottom of a case of iritis. Thus Fage® saw a 
patient with iritis who had also ozena, but no other 
apparent cause for the iritis. Nasal antisepsis seemed 
to hasten the cure. We frequently seek in the nose for 
a cause of chorioiditis, and it is not a surprise to have 
so pronounced a nasal affection fastened on as the cause 
of iritis. Westhoff^ observed iritis as a symptom of 
iodism, and cases have been reported plainly due to oral 
sepsis. These few instances will at least serve to show 
how far we should seek for the cause of iritis, since, 
when found, its elimination often simplifies the man- 
agement of the ocular condition very materially. 

Aside from its relation to cause, the internal treat- 
ment of iritis is of much importance. As has been inti- 
mated, besides their action in those cases manifestly due 
to syphilis or rheumatism, mercury and the salicylates 
are of great value in other forms of iritis. Mercury seems 
to be specially indicated in cases with much plastic exu- 
dation, early tendency to the formation of adhesions, 
and the rather uncommon type in which a large trans- 
parent mass forms in the anterior chamber, the spongy 
iritis of Knapp. This exudate melts as if by magic 
under the influence of mercury. In my experience, the 
drug is best given by inunction, though painting on the 
oleate or deep injections of bichlorid or of gray oil may 
be used. Except in chronic cases or cases associated 
with chorioiditis and running a slow course, I am not 
favorably impressed with the action of iodids in iritis. 

5. Ophthalmoscope, February and March, 1907. 

f>. Oph. Rec, 1898, p. 32. 

1. Med. Weekblad. 1898, p. IG. 
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Xor arc sweats apparently so potent as in chorioiditis or 
a general uveitis, but they are of undoubted value never- 
theless, as has been pointed out before this Section by 
Drs. T. A. Woodruff and Hiram Woods. Given in the 
manner suggested by the former, the activity of other 
measures is notably increased, and the systemic cleans- 
ing is also of great benefit. While pilocarpin has many 
advantages in producing sweats, other means may be 
resorted to, such as vapor baths and Turkish batlip. In 
this connection mention should be made of what Burn- 
ham of Toronto calls his "combined method/' It con- 
sists in administration of bichlorid of mercury, 1/24 
gr., with potassium iodid, grs. 5 to 10, and on alternate 
day a hypodermic injection of pilocarpin, grs. 1/12 or 
more. He claims that much benefit results from this 
treatment in iritis and iridocvcliti.*? and various otlier 
ocular diseases. The treatment is given for twelve days 
and the pilocarpin is left off for from one to six weeks, 
to 1)0 given again for twelve days. The treatment is to 
he continued indefinitelv, accordinfic to the nee<ls of the 
particular case. Bumham's claims for tliis plan of treat- 
ment sound extravagant, and as far as I know no one 
else has followed exactly this plan. It is certainly well 
worth a trial. 



THE TREATMENT OF INTERSTITIAL KERA- 
TITIS.* 



H. H. MARTIX, M.D. 

SAVANNAH, 6A. 



I have not attempted an academic paper on the treat- 
ment of interstitial keratitis, but have rather endeav- 
ored to give a paper based on clinical observations ; and 
in order to get the conclusions and opinions of others, 
the following questions were addressed to thirty repre- 
sentative ophthalmologists in as many different sections 
of the country : 

1. What local measures oiher than those for the alleviation 
of symptoms have you used in the treatment of interstitial 
keratitis f 

2. To what extent have any of them eontrihuted to the short- 
ening of the inflammatory stage f 

3. Do you administer iodids during the inflammatory stage? 
In your opinion do iodids, given during the inflammatory stage, 
aid or retard recovery? 

4. What, in your opinion, is the best method of administering 
mercury? 

5. What is the average duration of the inflammatory stage 
in your practice? 

The answers to questions one and two were surpris- 
ingly uniform. Subconjunctival injections, cold water 
dropping, massage, ointment of yellow oxid of mercury, 
electricity, dionin and many others receiving honorable 
mention, but doubtful recommendation ; and not in one 
single instance was there a clear convincing statement 
that any of them had contributed to the shortening of 
the inflammatory or progressive stage of the disease, 

* This paper has been accepted by the executive committee of the 
Section on Ophthalmology of the American Medical Association^ to 
be presented before the Section at the Atlantic City Session, June 
4-7, 1907. Publication rights reserved by the American Medical 
Association. 
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showing conclusively that I am not alone in the opinion 
that local measures (except those for the alleviation of 
symptoms and complications) are of no value during 
the stage of infiltraftion and vaficularization. 

The answers to the third question with few exceptions 
coincided also with my opinion that iodids internally 
are useless, if not positively harmful during this stage. 

A large majority of the answers to the fourth question 
indicated preference for inunction in the administration 
of mercury. 

The answers to the fifth question could be divided into 
two classes: Those from men who assume that con- 
genital syphilis is the sole cause of interstitial keratitis 
and treat it accordingly, and those from men who as- 
sume that there are other causes for this disease and 
who do not rely on antisyphilitic treatment alone. It 
is a significant fact that the former, as a rule, gave 
the average duration of the inflammatory stage in weeks, 
while the latter gave it in months; therefore, the ma- 
jority, I think, will agree with me in the assertion that 
the treatment of interstitial keratitis resolves itself into 
the treatment of congenital syphilis, with appropriate 
measures for the relief of its most prominent local 
symptoms, the combating of complications arising from 
involvement of the uveal tract and for the more rapid 
and complete clearing up of the corneal opacities. The 
treatment of congenital syphilis as well as of the ac- 
quired variety consists mainly in the judicious adminis- 
tration of mercury with the most careful attention to 
diet and hygiene, and I contend that the most stubborn 
and persistent cases will yield to scientific endeavor in 
that line. Unfortunately, however, a great many of us 
have fallen into the habit of empirical application of 
routine methods in the treatment of syphilis instead of 
making a careful study of each case and meeting all 
its indications. Hence, one may read in almost any text- 
book on this subject something like the following con- 
fessions of failure: 

"Mercurial treatment, which is of such marked service 
in acquired syphilis, is here ordinarily less eflScient ; and 
"^Many cases of interstitial keratitis, even under the 
most careful treatment, run a course which is not essen- 
tially different from what would have been the case with- 
out anv treatment at all.^^ 
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Both of these conclusions are erroneous and are the 
result of empiric methods in the treatment of this dis- 
ease. For instance, a great many men give large doses 
of iodids along with mercury without any fixed idea or 
purpose, simply as a routine practice. This, in my opin- 
ion, is entirely wrong. Careful observations have forced 
me to the conclusion that iodids have no place in the 
treatment of interstitial keratitis during the stage of 
infiltration and vascularization, mercury alone being the 
essential drug, and it must be given with the utmost 
discrimination, each case being a law unto itself. The 
toleration for mercury must be carefully estimated from 
time to time, for it varies in a given individual as well 
as in different ones. It must always be pushed to the 
limit of toleration until the infiltration and vasculariza- 
tion have been definitely arrested. 

I am convinced that it is the condition of mercurial 
saturation in a patient that combats syphilis rather than 
the drug itself, and if one would have results, that con- 
dition must be maintained with the utmost nicety, vary- 
ing the amount administered from day to day if neces- 
sary'. Mercury as a specific, like other antitoxins, 
should have no fixed dose. Of the many methods that 
have been devised for administering it, inunction of a 
carefully prepared blue ointment is, all things consid- 
ered, the most satisfactory and the most effective. It 
can be obtained at drug stores in gelatin capsules con- 
taining a definite amount of the drug ; the capsules keep 
it fresh and soft under all conditions*. Administration 
by mouth is the least satisfactorv method of all, as it 
interferes materially with the digestion and assimila- 
tion of food, irritates the alimentarv tract and in many 
instances is not absorbed at all. Hvpodermic adminis- 
tration of mercury, while effective, is impracticable un- 
less the phvsician attends to it personally, and it is ex- 
tremely painful and terrifying to a child. 

In my practice the inunctions are given on alternate 
nights after a hot soap and water bath and are not 
confined to any one part of the body; on the contrary, 
the ointment is distributed over a large area with gentle 
rubbing occupying not longer than fifteen minutes. A 
suit of union underwear is then put on and worn con- 
tinuously until the time for the next inunction, when a 
hot soap and water bath is again given; the process is 
repeated on alternate nights, increasing or decreasing 
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the amount administerwl as the symptoms of mercurial 
saturation indicate, endeavoring at all times to keep 
the patient just on the verge of absolute ptyalism. In 
children under ten years of age the initial dose is 10 
grains, increased to i5 or even 20. In children over ten 
years of age and in adults the initial dose is from 10 
to 30 grains, increasing to 60 in adults and from 20 
to 30 in children. This is continued without inter- 
mission until the progressive stage has been permanently 
arrested (a fact easily determined by the abatement of 
the characteristic symptoms) : then an intermission of 
from ten to fifteen days is ordered. Up to this time no 
iodids are given under any conditions. When the ad- 
ministration of mercury is resumed it is commenced 
again with the initial dose and increased to one-half of 
the maximum given during the inflammatory stage. If 
by this time there are no signs of renewed infiltration 
and vascularization the iodid of iron is given in liberal 
doses, together with the continued administration of 
mercury. 

From the beginning the patient should be in a hos- 
pital, but should not under any conditions be confined 
to a dark room or even to the house; on the con- 
trarv. should be allowed full out-door libertv, with 
suitable protection from light. The diet should be prin- 
('i])alb' milk and eggs : cod liver oil is useful but 
not essential ; and if the patient is much nm 
down stimulants are ordered in the form of a milk 
punch three or four times a day. The patient should be 
frequently weighed, and an occasional blood count will 
give valuable information. The tincture of the chlorid 
of iron is often given during the active treatment and 
seems of great benefit when indicated. In my experience 
patients under this regime gain rapidly in weight, health 
and strength, the vascularization and infiltration of the 
cornea are limited, and if the case is seen early the in- 
fi^ininiatory sta^re rarely extends over four or five weeks. 

For the relief of the local conditions all the methods 
that are applicable to other inflammations of the cornea 
and uvea are beneficial in these cases. Hot applications 
are always grateful and are well borne. Leeching will 
often relieve the most aggravated cases, but never so 
promptly as in acute inflammations; leeching also aids 
in securing dilatation of the pupil, which in itself re- 
lieves pain. Of the mydriatics I prefer atropin, but in 
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these cases it must be used in stronger solution than in 
ordinary acute conditions, as the iris is usually very re- 
bellious, and with the best endeavors the physician will 
not be able to maintain a complete relaxation of the iris 
and ciliary body during the active stage of the disease. 

To facilitate resolution and clearing up of the inflam- 
matory deposit, ointment of yellow oxid of mercury, cal- 
omel dusted into the conjunctival sac and subconjunc- 
tival injection of normal salt are useful, but rarely neces- 
sary, the clearing up process usually progressing very sat- 
isfactorily under the constitutional treatment. 

After recovery the patient should be kept under obser- 
vation for about six months at home and should take 
moderate doses of mercury by the mouth with intermis- 
sions and liberal doses oif iodid of iron, together with 
good nourishing diet and full out-door liberties. 



THE TREATMENT OF RECENT TRACHOMA.* 



THOMAS A. WOODRUFF, M.D., CM. 

CHICAGO. 



In order to avoid any misunderstanding as to what 
is meant by the term "recent trachoma," it is necessary 
to state that it relates to that period of early infection of 
the conjunctiva by a disease which is more or less infec- 
tious in its nature and chronic in character from its on- 
set. It in no wky relates to those acute exacerbations 
frequently seen during the course of the same disease. 
Probably a better term would be the incipient or pri- 
mary stage of trachoma. For the mater of convenience, 
and without giving a too minute description, I have di- 
vided trachoma into four stages, each stage being merely 
a condition reached in the process of the development 
of the disease, and not a separate variety. 

Clinically, the first stage closely resembles, and is with 
difficulty diagnosed from, ordinary follicular conjunc- 
tivitis. It is the period of the primary infection, what- 
ever that may be. It is characterized by the presence of 
enlarged follicles, more or less irregularly distributed 
over the palpebral conjunctiva, and especially present 
in the retrotarsal folds, and more rarely in the ocular 
conjunctiva. Accompanying this is more or less con- 
gestion of the conjunctiva. 

As the disease advances we reach the second stage, in 
which the conjunctiva covering the tarsus becomes hy- 
pertrophied and thickened and thrown into folds, taking 
on a velvety appearance from the decided enlargement 
of the papillae. Although there is usually no intense 
inflammation, there is moderate redness and the lids are 
gummed together in the morning. This is the stage in 
which the disease is most commonly first recognized. 

* This paper has been accepted by the executive committee of the 
Section on Ophthalmology of the American Medical Association, to 
be presented before the Section at the Atlantic City Session, June 
4-7, 1907. Publication rights reserved by the American Medical 
Association. 
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In the third stage the conjunctiva becomes greatly 
hypertrophied and the granulations are with difficulty 
or not at all recognized, on account of the swelling which 
gives the conjunctival surface a smooth, succulent and 
thickened appearance. In this stage the corneal compli- 
cations, pannus, ulcers, etc., are frequently present. 

In the fourth stage the swelling subsides and the 
swollen and inflamed conjunctiva is replaced by cicatri- 
cial tissue which shows itself by the presence of white 
lines on the tarsal surface of the lid. This is accompanied 
by contraction of the lids and the presence of unfortu- 
nate sequela? which sliow themselves as the result of the 
cicatrices present in the palpebral conjunctiva and the 
advancement of the disease to the adjacent parts. 

T have not attempted to give an exhaustive descrip- 
tion of tlie various changes that take place in the struc- 
tuies attacked by trachoma, but have roughly outlined 
the course of the disease from its incipiency by dividing 
it into stages that appear to me convenient for the pur- 
pose of this paper. Although no hard and fast line can 
separate the various stages from one another it would 
see 11 feasible^ tlial such a division sliould be made if we 
are to consider the disease under its various headings. 
Tlie term 'M-ecent traclioina" would l)e included in the 
first two stages, the period when it is usually first recog- 
nized. If treatment is of any avail, more opportunity 
of arresting the progress of the disease is to be expected 
during these stages than later when ])ermanent altera- 
tions have taken place in those parts attacked by the 
])atliologic processes. 

As a rul(\ the early stages of trachoma are not ac- 
com])anied l)y any marked degree of inflainmation, the 
]iatient suffering very little from those unpleasant symp- 
toms that are found in the more advanced stages of the 
disease. 

The early recognition of trachoma is important, as 
much (*an be done in the way of effecting a cure if 
treat uient is begun early and is carried out intelligentiv 
and p(^rsistently. Diagnosis during the first stage is 
surrounded l)v many difficulties, and, in fact, few cases 
are secMi at this period except in those communities in 
wliicli traclmnia is prevalent and therefore recogni':ed as 
such. Tlu^ ])ati(Mit rarely com])lains of anv marked or 
\in])leasant symptoms, although well-defined changes in 
tlic conjuTiciival surface of the lid are recognizable, and 
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it is with difficulty that the patient can he induccH] y)er- 
sistently to undergo and to carry on a treatment tliat 
is troublesome, especially when the disease causes him so 
little inconvenience. 

Although diligent scarcli lias been made for it, so far 
no specific germ has hoon isolated which can h(» held 
as a direct causative factor in the production of 
trachoma. We are, unfortunately, still in the dark re- 
garding the real nature of the infection. Nevertheless, 
we are justified in assuming, from itfi well-known in- 
fectious character, that it depends for its origin and 
])ropagation on the presence of some organism. 

Fortunately, in this country trachoma has not ob- 
tained to the same extent that exists in Europe, and 
owing to the quarantine regulations at our ports of entry, 
it stands little chance of making great headway. Still 
it does exist in certain sections, and tho^e affected are a 
standing menace to all with whom they come in contact. 
As trachoma is a disease^ which has its origin and de- 
pends for its proy)agatioii on filth and uncleanliness, as 
well as on insanitary surroundings and defective hy- 
gienic conditions, it is essential, if we wish to eradicate 
it from the communities in which it has obtained a 
foothold, that attention should be given to the education 
of the people, not only as to the infectious nature of the 
disease, but as to the improvement of the conditions in 
which they live. They must be taught that not only is 
it necessary to obs(Tve the ordinary laws of personal 
cleanliness. but that tracbcmia can be communicated from 
one person to another through the discharges carried on 
towels, handkerchiefs, etc., which are daily used by 
those affected. Tt is no uncommon sight, especially in 
the country districts where numerous cases of trachoma 
are found, to s(»e the tin wash basin, which is used in 
common, not only by members of the family, but by any 
stranger or farm hand who comes along, the same towel 
being used promiscuously as well. Xo thought is given 
to the dangers that accompany such acts. Absolute 
measures of isolation should be enforced in every case 
and absolute cleanliness and strict attention to personal 
hygiene and the improvement of sanitary surroundings 
insisted on. Similar precautions should be taken to 
those used in the prevention or blotting out of other con- 
tagious diseases. Pleasures of this sort, especially if they 
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are instituted early, will have a marked influence on the 
spread and malignancy of the disease. 

In considering the large number of remedies and the 
variety of measures, mechanical and surgical, recom- 
mended for the cure of trachoma, we are confronted 
with the fact that we have to deal with no ordinary in- 
flammatory infection, but with a chronic disease whose 
resistant power is so great that we have at our disposal 
no remedy with which we may assert that its employment 
will effect a speedy cure, if one at all. 

In its early stage much undoubtedly can be done by 
way of arresting the progress of the disease or even of 
curing it, if it were easy of recognition at the time of 
first infection; but, unfortunately, it is not until the 
disease has so far advanced as to cause inconvenience to 
a patient that a chance is given to resort to measures 
that in any way give fair promise of proving successful 
in eradicating it. So many remedies, as well as manner 
and methods of treatment, have been recommended that 
the literature is full of so-called cures of trachoma, each 
observer claiming beneficial results at his hands from the 
use of those measures advocated. To my mind, this 
shows the obstinacy of the disease, and that so far we 
have been unable to obtain anything that can be con- 
sidered as a specific; it also teaches us that we must 
apply those measures that seem beneficial in each indi- 
vidual case. 

The use of the a:-ray^ has been highly recommended 
by a number of observers, while others have not been 
enthusiastic in the results obtained, and claim that the 
benefits derived from its use were inferior to the ordi- 
nary therapeutic agents or operative procedures. In those 
cases in which success is reported, much benefit resulted 
from the application of the a;-ray in the earlier stages, 
before the granulations were abundant and before the 
deeper layers of the conjunctiva were involved. The 
earlier it is applied the more satisfactory is the result, 
and a more rapid absorption of the granulation takes 
place. 

1. Stargardt : Ztschr. f. Augenheilk., September-October, 1905. 
Vassiontinisky. (A. G.) : New York Med. Jour., March 4, 1905. 
Mayou : Lancet, Feb. 28, 1903. Stephenson and Walsh : Med. Press 
and Circular, Feb. 18, 1903. Goidzieher, (W.) : Wien med. 
Wochschr., liv. de Schweinitz, (G. E.) : Ophthalmic Ye^ar-Book, 
1905, p. 54. Harmon, (N. B.) : Brit. Med. Jour., Aug. 26, 1905. 
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Radium- has been successfully used by some, while 
others have obtained no satisfactory results from it in 
the treatment of this disease. 

When granulations are abundant their early removal 
is indicated. This is best accomplished by means of 
expression with one of the several forceps made for the 
purpose. Great care should be exercised in performing 
this operation not to use too forcible pressure, so as to 
avoid laceration of the tissues. This procedure often 
gives excellent results, and is especially indicated in the 
early stages of the disease in which the granulations are 
large and exuberant, and fill the upper and lower culs- 
de-sac. Although of less value, it is not contraindicated 
in the later stages of the disease or when corneal compli- 
cations are present. The reaction ])roduced by this pro- 
cedure is usually not very severe, and is readily over- 
come by the application of cold fomentations to the 
lids. This should be followed by applications of sul- 
phate of copper either in the form of the solid stick or in 
solution. 

In the early stages I think the best results are ob- 
tained from the copper in solution, the solid stick being 
more applicable to the later stages of trachoma, when 
the trachomatous bodies have invaded the deeper tissues 
and the more escharotic effect is desired. The solution 
should be as strong as can be comfortably borne by the 
patient and without setting up too severe a reaction. It 
should be brought in contact with all portions of the 
diseased area and applied well into the culs-de-sac by 
means of cotton twisted around a toothpick after com- 
plete exposure and tliorough drying of the conjunctival 
surfaces, with a pledget of cotton or sterilized gauze. 
This procedure may be repeated a^ often "as is considered 
desirable, care being taken to dry the conjunctiva before 
each application. I use a saturated solution of sulphate 
of copper in glycerin (90 grains to the ounce), and 
from this make a fresh solution with water each day by 
the addition of fifteen dro])s of distilled water to one 
drop of the glycerid of copper. The strength of this is 
gradually increased until the point of toleration is 
reached. If this treatment is carried out daily or every 
other day, much can be accomplished in the absorption 

2. Beck : Add. of Ophth., July, 1905. Falto : Wien. med. 
Wochschr., July, 29, 1905. Cohn, (H.) : Berlin klin. Monatsb., 
Nos. 1-2. Birch-Hirschfeld : Klin. Monatsb. fiir Augenheilk., De- 
cember, 1905. 
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of the granulations and in cutting short the disease. 
Alternating with the copper solution, massage with an 
ointment made up of nitrate of mercury and cod-liver 
oil,*^ a small quantity of which is placed on the upper 
part of the glohe heneath the upper lid and then dis- 
tributed over the anterior surface of the eyeball by hav- 
ing the patient rotate the globe in various directions. 
The upper lid is then gently massaged with the finger 
from one to three minutes, the patient meanwhile turn- 
ing the eyeball well downward. The lower lid should 
be treated in a similar manner while the globe is rotated 
upward. If the granulations persist, direct massage of 
the exposed conjunctiva may be practiced; powdered 
boric acid is dusted over the surface of the everted lid 
and well rubbed over the granulations, even to the point 
of bleeding, with the ball of the finger. This can be done 
with very little pain or discomfort to the patient j- and 
acts very effectually in the absorption of the granula- 
tions. If the disease becomes acute and discharge is 
present, nitrate of silver should be used in a solution of 
from 1 to 2 per cent., thoroughly painted on the palpe- 
bral conjunctiva and well into the culs-de-sac, in a man- 
ner similar to the method of applying the copper solu- 
tion. This should be followed l)y irrigation of the con- 
junctival sac with a physiologic salt solution for the 
pur])ose of washing away any excess of silver. 

The patient sliould be removed from all unliealthy 
surroundings and ])laced where he will receive an abun- 
dance of fresli, pure air. His sleeping apartment should 
be well ventilated and the general hetilth improved when 
it is defective, and all near-work should be prohibited. 
Any existing errors of refraction should be corrected. 
The eyes sliould l)e protected from all irritating influ- 
ences, such as ])right light, wind, dust and smoke, by 
tlu^ wearing of protective glasses. These may be tinted 
or not, de])ending on the photophobia present, and the 
rim should fit closely to the neighboring parts, so as to 
])re('lii(le tlu^ admittance of irritating material into the 
(\ves. 

As routine treatfuent, the application of cold fomenta- 
tions to the closed lids, every two or three hours, and 
the fre([uent cleansing by irrigation of the conjunctival 
sac with non-irritating antiseptic solutions, such as boric 

l^. Vn^. hydrarc:. nitratis is mado with: Cod-liver oil (brown), 
(50 parts; cod-liver oil (while), 40 parts. 
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acid or bichlorid of mercury 1-10,000^ should be carried 
out by the patient at home ; one of the best of these is a 
1-5,000 solution of formalin. Everv particle of secretion 
should be removed by gently washing it away. When 
discharge is present the use of a solution of argyrol, 
from 10 to 20 per cent., instilled into the eye two or 
three times a day will prove beneficial. A 10 per cent, 
ointment of citrate of cop])er has been highly recom- 
mended for use ])y the patient at home. It is well to re- 
member that traclioma is a chronic disease from its onset, 
and displays a stubborn resistance to the many remedies 
and procedures? used for its relief. It is only by per- 
sistently keeping up treatment and varying it from 
time to time as the case demands that we can hope to 
arrest the progress of the disease and prevent those dis- 
astrous sequela} which, invading the eyeball and deeper 
structures of the lid. result in lifelong suffering. I es- 
pecially desire in this ])a])er to emphasize the fact that it 
is impossible to lay down any routine treatment applic- 
able to all cases, as the clinical picture in trachoma is a 
constantly changing one, requiring frequent observa- 
tion and variation in the treatment. 



COMPAKATIVE POTENCY OP HYOSCIN AND 

SCOPOLAMIN HYDROBROMID IN 

REFRACTION WORK.* 



WENDEIiL REBEK, M.D. 

PHILADELPHIA. 



Some years age in some notes^ on the mydriatic alka- 
loids I made mention of a youth of 16 with emmetropic 
eyes on whom I had tested the effects of hyoscin hydro- 
bromid and scopolamin hydrobromid. One drop of a 
1/10 per cent, solution of the hyoscin salt was used in 
the right eye and one drop of a 1/10 per cent, solution 
of the scopolamin salt was used in the left eye. The 
effect of the two drugs on the pupil is shown in Figure 
1 and on the ciliary muscle in Figure 2. From these 
results I leaned to the conclusion that the two drugg^ 
were practically identical in action and, therefore, inter- 
changeable, and I so put myself on record at that time. 
For some time afterward I ordered 1/10 per cent, of so- 
lutions of scopolamin or hyoscin hydrobromid indis- 
criminately in my office refraction work, but it was not 
long before the scopolamin cases began to show uncer- 
tain cycloplegia, while the hyoscin cases seemed to be 
much surer in result. Cases were, therefore, sought out 
that offered favorable conditions for further pharmaco- 
dynamic comparative tests of the two drugs. Within 
two years three persons were found who were so doubt- 
ful about the acceptance of even a plus 0.25 D. sphere 
(under cycloplegia) as to fit them for these tests. One 
showed two degrees of esophoria, one showed one degree 
of esophoria and one lateral balance. The first was 26 

* This paper has been accepted by the executive committee of the 
Section on Ophthalmology of the American Mefdical Association, to 
be presented before the Section at the Atlantic City Session, June 
4-7, 1907. Publication rights reserved by the American Medical 
Association. 

1. American Jour. Phar., 1899. 
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years of age, the second 22 years of age and the third 
20 years of age. In the right eye of each of these pa- 
tients was instilled one drop of a 1/10 per cent, solu- 
tion of hyoscin hydrobromid (Merck) and in the left 
eye of each patient one drop of a 1/10 per cent, solu- 
tion of scopolamin hydrobromid (Merck). These solu- 
tions were prepared for me by Messrs. Shinn & Eark, of 
Philadelphia, who dissolved the drug in saturated boric 
acid solution and then filtered the solution. Mr. Kirk 
himself exercised particular care in their preparation, as 
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Fig. 1. — Effect on accommodation ; T. K., aged 16. 
solid ; hyoscin dotted. 



Scopolamin 



he had been told that they were to be used for experi- 
mental purposes. The two solutions were stood for three 
minutes in a flat-bottomed shallow bowl of water brought 
to a temperature of 80 F. A standard dropper was used, 
and after use in the right eye was carefuUy washed out 
before using for the left eye. Hyoscin was used in eaxjh 
ca5e in the right eye and scopolamin in the left eye and 
all other minutiae so arranged as to eliminate the possible 
sources of error. The effect on the pupil in each case is 
shown in Figures 3, 4 and 5, while the effect on the 
range of accommodation in each eye is shown in Figures 
6, 7 and 8. 
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PUPILS. 

By reference to the figures it will be seen that the aver- 
age time of beginning action on the pupil was ten min- 
utes for both of the drugs in all of the eyes. Full dila- 
tion of the pupil occurred in the 22- and 26-year-old 
females in 30 minutes with hyoscin and in the 20-year- 
old male in 45 minutes. This may be attributed to the 
fact that the sympathetic nervous system is much more 
active in females than in males. The same difference 
in pupillary response was observable with the scopolamin. 
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I^'iff- ^. — Kffect on pupil. Scopolamin solid; hyoscin clotted. 



In the two females full pupillary dilation under scopola- 
min occurred in 40 minutes and in tlie male in ()0 min- 
utes. 

The pupils of the 2()-year-old male wore 0.5 mm. 
smaller in botli eyes at the start. 

According to thesi» findings, therefore, hyoscin showed 
an average time of 35 minutes to produce full pupillary 
dilation in the three cases, while scopolamin showed an 
average time of 47 minutes to produce the same result. 
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ACCOMMODATION. 

In Figures 6, 7 and 8 is plotted by curves the effect on 
the accommodation of each eye of the three cases tested. 
The curve indicating the hyoscin effect is shown by the 
broken line, while a solid line shows the scopolamin 
effect on the same patient. 

In Figure 6 it will be noted that full cycloplegia was 
established in the right eye by one drop of the 1/10 per 
cent, hyoscin solution in 50 minutes, while an equal 
amount of scopolamin salt in the other eye did not bring 
about full cycloplegia until the expiration of 70 minutes. 

In Figure 2 the onset of full cycloplegia also occurred 
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Fig. 3.— -Effect on pupil. 

in 60 minutes, while scopolamin in equal dose required 
120 minutes to produce the same effect. In Figure 8 
hyoscin produced full cycloplegia in 50 minutes and 
scopolamin in 100 minutes. If to these 3 cases we add 
the results in Case 1 above alluded to (Fig. 2) we find 
that: 

The average time for onset of full cycloplegia under 
hyoscin (1/10 per cent, solution) in 4 cases was 59 
minutes. 

The average time for onset of full cyloplegia under 
scopolamin (1/10 per cent, solution) in 4 cases was 92 
minutes. 

So that the relative pharmacodynamic power of hyos- 
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cin hydrobromid and scopolomin hydrobromid as used in 
ordinary office work may be said to be somewhere close to 
59 :93. Or, to reduce it to the commoner form of state- 
ment, hyoscin in these test cases showed itself approxi- 
mately 50 per cent, more potent than scopolamin in pro- 
ducing cycloplegia for refraction work. So much for 
the academic phase of the matter which seems to be 
rather at variance with the claims which chemistry makes 
for these two drugs, 

CHEMICAL CONSIDERATIONS. 

Since 1833, when Phillip Geiger announced that> 
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Fig. 4. — Effect on pupil. 

along with Hesse, lie had succeeded in obtaining from 
some domestic poisohous plants the alkaloids atropin, 
hyoscyamin and daturin, down to the present day there 
have been not only numerous additions to this alkaloidal 
family, but there has continued a more or less animated 
discussion as to the properties of the several principles 
and the identity or non-identity of a number of them. 
Among the many alkaloids, acids and bases that have 
been derived from the SolanaceaB may be mentioned atro- 
pin, tropin, atropic acid, tropic acid, hyoscin, hyoscic 
acid, duboisin, homatropin, oxytropin, scopolamin, datu- 
rin, scopolin, oscin and atrosin. 

One stands bewildered at "the multiplicity and seeming 
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interchangeability of the various bases and salts, and this 
confusion was not a little confounded when hvoscin hy- 
drobromid was made official in the third edition of the 
German Pharmacopeia and the same chemical was desig- 
nated as scopolamin (by the influence of E. Schmidt) 
in the 1895 supplement to the same. 

Piimer^ makes the following statements concerning 
the chemistry of this alkaloid family : 

1. The different members of the Solonacese, tiamely, atropa, 
hyoacyamuH, datura, mandragora, solanum and anisodus, con- 
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Fig. 5. — Effect on pupil. 

tain two principal alkaloids, one of the composition of CirHaaNOa, 
the other of the composition CtTH.iXO*, so that the second may 
be viewed as an oxidation product of the first. 

2. The first mentioned is hyoscyamin, which is easily con- 
vertible by alkalies into atropin. While the latter principle 
may exist as such in small quantities in the above-mentioned 
species, it is altogether possible that hyoscyamin is the form 
the alkaloid takes in the living plant, while atropin is the 
form in which it appears in the dead plant. 

.3. The second base is hyoscin, or what amounts to the same 
thing — scopolamin. It would appear that in the presence of 

2. Centrbl. f. praktiscne Augenheilkunde, January, 1893. 
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alkaJies, hyoscin undergoes a change similar to that of hyoscy- 
amin, and then becomes inactive atroscin. 

4. Further, hyoscyamin and atropin by separation of a 
molecule of water, become apc-atropin or atropamin, which is 
isomeric with belladonnin. 

5. Hyoscin is derived principally from the root of scopolia 
atropoides, and contains in addition to hyoscin, inactive atroscin 
and traces of hyoscyamin and atropin. 

6. Finally, there is present in duboisin, not only hyoscyamin, 
but also hyoscin and other alkaloids. 

The 1900 edition of the U. S. Pharmacopeia affords 
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Fig. 6. — Effect on accommodation ; Mias M., aged 26. 

no help in the attempt to clear up the question. For both 
hyoscin and scopolamin hydrobromid it gives the for- 
mula HBrCi.H^.XO^ + 3(H20) = 434.92. 

Fifteen works on materia medica and therapeutics 
were gone through and every one of them stated in sub- 
stance that hyoscin and scopolamin hydrobromid were 
identical of composition and effect. 

As Merck^s chemicals had been used in the experi- 
ments, the firm of ^lerck & Co. in N'ew York City were 
then appealed to and they wrote as follows : 

Referring to your favor of the 9th instant, we would say 
that the formulas for hyoscin hydrobromid and scopolamin 
hydrobromid are alike as stated in the U. S. Pharmacopeia for 



1900. This view of chemical identity seems to he pretty gen- 
erally accepted now, although ten years ago the question was 
very unsettled. It occurs to us that the difference in the 
strength of hyoscin hydrobromid and scopolamin hydrobromid, 
which you noticed in your experiments, may be due in part to 
the fact that some makes of scopolamin hydrobromid on the 
market are of comparatively low specific rotatory power, and it 
has been held that the higher the specific rotatory power, the 
greater the physiologic effect of the product. For instance, the 
specific rotatory power of scopolamin hydrobromid (Merck) is 
about — 20 degrees, whereas that of another make tested only 
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Fig. 7. — Effect on accommodation ; Miss C, aged 22. 

about — 6 degrees, and our works report that some brands 
test as low even as — 2 degrees. 

As this did not entirely satisfy the conditions under 
which the experiments were made, Merck & Co. were 
again written to the effect that the hyoscin and scopo- 
lamin salts used in the test were both of their own manu- 
facture and the specific rotatory power of hyoscin hydro- 
bromid was asked for. Merck & Co. again replied, stat- 
ing this time that scopolamin hydrobromid (Merck) and 
hyoscin hydrobromid (Merck) were both of a specific 
rotary power of — 20 degrees. 

This leaves the matter precisely where it was in the 
beginning, namely: that with two drugs said to be 
absolutely identical as to clinical effect, pharmacodyamic 
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power^ molecular build and reaction with the polariscope. 
there should seem to be a more or less uniform difference 
in potency when tested by the delicate accommodation 
reaction.^ 

There remains as a possible explanation the parallel 
fact of chemical identity but pharmacodyamic difference 
in the effect of caffein and thoin | both of the formula 
CgHioX^OaCCgH^OJs], also of cocain and stovain, which 
are said to be chemical isomers and yet exhibit wide dif- 
ference in their action. The familiar example of the 
kaleidoscope naturally occurs to one pondering such 
problems. Although the number of pieces of glass in the 
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Fig. 8. — Effect on accommodation ; W. J., aged 20. 

instrument never changes, yet how varied the changes in 
the effect to be had by rotating the instrument. It re- 
quires but a slight stretch of the imagination to believe 
that some such similar principle may be operative 
among chemical isomers. That is to say that, although 
they may be of the same total molecular constitution, 
yet a different arrangement of the various molecules may 
result in difference of therapeutic effect or biologic reac- 

3. IncidcntaUy it might be noted that in Merck's price list for 
October. 1906. under the price given for hyoscin hydrobromid, ap- 
p€?ars the statement that "Hyoscin (Merclf) and its preparations 
are all obtained from hyoscyamus and not from scopolla." 
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tion, just as one dozen dry or wet batteries produce cur- 
rents of varying qualities according to the way in which 
they are connected, a fact utilized by electricians every 
day. . 

Unless some such possible explanation as that just 
offered exists there is no means of explaining the seeming 
difference in the reaction of the eye to hyoscin and scopo- 
lamin hydrobromid. 

CLINICAL CONSIDERATIONS. 

In the last analysis it is always the clinical phase of 
such studies that interests us most. Just how and where 
shall we use the facts resulting from the laboraton^ in- 
vestigation ; that is to say, the pharmacodynamic and the 
chemical study of these drugs? 

It is probable that there is to-day no subject in oph- 
thalmic science on which there is more diversity of opin- 
ion than that of which is the cycloplegic that stands for 
maximum of effect and minimum or irritation to the 
eye, minimum inconvenience to the patient and sur- 
geon, and minimum period of incapacity to the patient. 
This would be opening up the whole question of the vari- 
ous mydriatics and their various methods of use by dif- 
ferent workers, which is not my desire. Suffice it to" say 
that semi-occasionally I use homatropin and infrequently 
T use atropin. In the last six years, however, in some- 
think like 2,000 cases of refraction in private work T 
liave used a 1/10 per cent, solution of hyoscin hydro- 
bromate (I/2 gr. to the oz.), containing cocain also in the 
strength of 1/5 per cent., and not once have I seen a 
pronounced toxemia, by which I mean sufficient incon- 
venience of the patient to make them too uncomfortable 
to go home. In about one case in fifty there is rather 
marked flushing of the face, quickening of the pulse and 
some slight vertigo, not more, however, than I have seen 
a number of times with homatropin. This was in all 
probability due to the fact that the patient did not follow 
the instructions about pressing over the canaliculi fi\o 
minutes after the drug was instilled. Neglect of this pre- 
caution invites toxemia with whatsoever mydriatic is 
used. The hyoc^cin has been used quite as freely in little 
children as in adults and never have I seen a pronounced 
general reaction in these little ones. It is my custom to 
have the patient have the solution instilled once or twice 
the evening before and twice the morning of the consulta- 
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tion. This is sometimes reinforced by another drop after . 
the patient reaches the oflSce. For office instillation the 
use of the solution is preceded five minutes by one drop 
of a 2 per cent, cocain solution, which is always warmed, 
as are the hyoscin drops also. Two such hyoscin instilla- 
tions are made half an hour apart, and in any time one 
to two hours after the first instillation the patient may 
be satisfactorily tested for errors of refraction in the 
vast majority of cases. A very small percentage (not 
more than 1 per cent, to 2 per cent.) will thus show that 
they need atropin. Accommodation sufficient for the 
purposes of all but the most exacting near w^ork is gen- 
erally re-established by the end of 48 to 60 hours. That 
is to say, that if a patient is measured on Saturday they 
may use their eyes somewhat for near work on Monday 
and pretty much as they are usually accustomed to on 
Tuesday. There are those who like to give their patients 
a weak eserin solution to hasten the return of accommo- 
dation, but except under dire pressure I dislike exceed- 
ingly to do this because of my belief tliat mucli of the 
precious therapeutic action of the cycloplegia is thus done 
away with. Few patients are as busy or pressed for time 
as they think they are, and if the facts concerning their 
eyes are rightfully and tactfully put before them there 
are few who will not abide by their ophthalmic counsel- 
or's advice. It is almost needless to say that I would be 
delighted to report every eye-strain patient's eyes under 
atro])in because of its twofold action of complete cyclo- 
plegia and perfect rest to all the internal ocular struc- 
tures. But as the temsion of life in this year of grace 
1907 makes it impossible to realize this ideal the search 
must be for the next best thing, and that, in my 1 nimble 
estimation, is to be found either in scopolamin hydro- 
bromid in 1/10 per cent, solution, or, as I prefer, liyoscin 
hydrobromid in 1/10 per cent, solution. 

It is always a matter for regret to have to admit that 
the number of cases submitted to experiment is so small 
as 'to leave room for doubt as to the accuracy of the con- 
clusions drawn from the work. Tlie foregoing work i^^, 
in a sense, open to this criticism, and yet cases suitabh' 
for this kind of experiment do not occur frequently, and 
even when found such patients are frequentlv unwilling 
to submit to the inconvenience of a repeated mydriasis, 
no matter how valuable the data that might issue there- 
from. The claim is, therefore, made that the results 
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herein set forth are entitled to consideration and may be 
accepted as working results until such time as some other 
worker by a larger series of cases may be in a position 
to rise and disprove them. 
1212 Spruce Street. 



A PARABOLIC REFLECTOR FOR THE ILLUMI- 
NATION OF TEST-TYPES.* 



MORTIMER FRANK, M.D., B.S. (Mass. Inst. Tech.) 

CHICAGO. i 

i 



Under present-day considerations it is imperative that 
artificial illumination be used for the lighting of test- 
types. The quality of the light produced^, its location 
and distribution with reference to its proper reflection, 
are matters which have to be observed in order to obtain 
an even and constant illumination over the whole sur- 
face of the card. The ideal condition^ that of daylight, 
which we should endeavor to imitate, is one of nearly 
perfect diffusion. An even illumination over the whole 
surface of the test-type card, approximating daylight, 
can only be obtained with artificial lighting by means 
of a proper refiecting surface. The most common fault 
with the lighting of test-types is the improper care in 
the selection of the refiector and the position of the 
lamps. The reflector has been installed and selected in 
a haphazard way, and the resulting illumination left to 
be what it may. As a consequence, with installations 
of this kind there are spots and streaks of light on the 
surface of the card, plainly indicating the location of 
the lamps, and the obvious difference of intensity on the 
portions of the card farthest removed from the light 
source. Believing that some attempt ought to be made 
to design a reflector based on exact scientific principles, 
so as to give uniform illumination under a simple law, 
the following problem was undertaken. The principle 
involved is the reflection from a paraboloid of revolu- 
tion, viz., a beam of parallel rays falling on a parab- 
oloid or light emanating from the focus of the parab- 

* This paper has been accepted by the executive committee of the 
Section on Ophthalmology of the American Medical Association, to 
be presented before the Section at the Atlantic City Session, June 
4-7, 1907. Publication rights reserved by the American Medical 
Association. 
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oloid is reflected by the paraboloid as a beam of par- 
allel rays. It is to be remembered that only when the 
luminous object at the focus is a point will rays diverg- 
ing from it be reflected in a parallel beam. The nearest 
approach to parallelism occurs with the incandescent 
light, in which case the illuminated surface is very small. 
As a basis for calculation, one must first determine the 
point on a plane surface where the illumination is a 
maximum from the law, that the illumination of a plane 
surface by a luminous point varies directly as the cosine 
of the angle of incidence of the rays and inversely as 
the square of the distance of the luminous point from 
the surface. 

Let P (Fig. 1) be the luminous point, at a dis- 




Flg. 1. — Diagram showing illustration of a plane by a luminous 
point. 



tance a above the surface AD. To find the point B 
where the illumination is a maximum. Bv above law, 
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(a2-hx2)''2 
Kx 



Let u = 



{a2+x3r 



where K is some constant. 



du 



For maximum value --== 0, 

dx 

du (a2+x2)^/2-8/2x(aaH-x2)*/2(2x) __ a 

— = K- ^' 

dx (a2+x2)3 



or K 



a2-f x2-3x2 

(a2+x2)5/. 

x=;^a.(l) 



0, 



Let AC = 3.5 ft. (average length (Fig. 2) of card in 
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use) . Make AD = 3.25 ft. The value is arbitrary, but 
found to be the best value, as the longer CD is, the 
greater would be the length of BF. The value of CD 
was taken as small as possible and still have the card 
AC in full view of the patient's eye. Substituting the 
values of x and a in (1), we have: 



DF = — 

»2 



(AD) = 2.31 feet. The light is to be 
placed at F which is to be the focus of the parabola. 




A(\ card; SKU, reflector. Scale %tn = 1 foot. 



Let FK = 1/3 ft., then FM = 2/3 ft. (law of a parab- 
ola) . 

By experimenting it was found that the best dis- 
tance for FK, the distance from the focus to the ver- 
tex, was 4 inches, or 1/3 ft. If FK were much 
smaller, then the width of the reflector would be too 
small, and a larger vahio of FK would make the width 
unnecessarily large. 

y- = 4px (the ])aral)ola).. 

Therefore 4/9 = 4p (1/3), therefore 4p = 4/3 and 
V- =: 4/3x^ is the equation of the parabola with focus 
at F. 
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The width of the parabola must be as great as CG 
and from similar triangles ACG and DBF. the value of 
CG = SR is found to be 1.9 ft., or approximately 2 
ft. From the equation of the parabola v- = 4/3x, 
when y = 1, X = 3/4, that is KL = 3/4 ft. and 
FL = 5/12 ft. The focus is (1/3. 0), and LK = 3/4 
ft., and LS = 1 foot. 

Having determined on the kind of reflector and the 
illuminant, the next step in the problem is to find the 
distribution curve, in order properly to place the re- 
flector so as to secure uniform illumination on the test- 
card. To the kindness of Mr. J. R. Cravath, an illu- 




45^ O fS^ 

Ilhfrfc/u. p'u^NC Ccf^^t^ie^n^ i¥rrvf ^Af*^ Am^. 

l^£/fTieAL n.AM£S jfcffHAi. TO PtAfTS ^^ lAMrAMTS. 

Fig. 3. — Photometric curve showing light distribution about one 
of the common parabolic reflectors known as the "D'Olier" No. 35. 

minating engineer, I am indebted for the following data 
with reference to the light distribution from an ordinary 
commercial parabolic reflector, using an incandescent 
lam J) : The curve in Fig. 3 is Fig. 16 B, taken from a pa- 
per on "Data on Indoor Illumination/^ by Mr. J. E. 
Woodell.^ This gives a photometric curve, showing the 
light distribution about one of the common parabolic re- 
flectors known as the "D'Olier/^ No. 35. The reflector 
constructed on the foregoing calculations will not give a 
distribution of light similar to this in all planes, but it 
is safe to assume that in a plane at right angles to its 
axis the distribution of light is somewhat similar to 
that obtained from the D'Olier reflector shown in Fig. 3. 

1. Read at the October, 190G, meeting of the Illuminating En- 
gineering Society. 
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In order properly to understand the theory of placing 
reflectors so as to secure an even illumination of test- 
cards, take an example, using the photometric test shown 
in Fig. 3. The dotted curv^ed line which gives the distri- 
bution of light in a vertical plane at right angles to the 
lamp axis comes nearest to representing the conditions 
with the reflector constructed. The characteristic of this 
reflector, as well as of many other concentrating re- 
flectors, is that the maximum candle power is obtained 
directly underneath the lamp when the lower edge of 




Fig. 4. — Curve showing distances in feet at wlilcli an equal illu- 
mination in foot candles would be produced by a "D'Olier" parabolic 
reflector. AB is proper position of card. Scale Mj inch = 1 foot. 

the reflector is placed in a horizontal position. The 
candle power rapidly falling off as the angle from the 
vertical increases. 

This fact is of very great value in enabling us to place 
reflectors so as to illuminate test-cards and pictures 
evenly. It is of the utmost importance to have a uni- 
form illumination over the entire surface of the test- 
card, because if the top is more highly illuminated than 
the bottom there is a possibility that it will affect the 
acuity of vision. In fact, if the top of the card is more 
brightly ilium inatod than the lower part, the lower part 
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seems dark by contrast, even though the illumination 
on the lower part might be ample if the brightly illu- 
minated upper part were not in view. Taking now the 
photometric curve of the reflector, as shown in Fig. 3, 
the problem is to determine the position in which to 
place the reflector so as to illuminate the test-card uni- 
formly, and at the same time have it in a position where 
it will not be between the patient and the card, and also 
where the light will not shine in the patienf s eyes. This 
can easily be done, for the reason that the illumination 

on any surface is according to the formula i= — where 

I equals the illumination on the surface in foot candles, 
cp equals the candle power of the ray, and d equals the 
distance of the surface from the source of light. Now 
it will be apparent at a glance that the lamp in such 
a reflector can be so placed with reference to a test- 
card that the rays of maximum intensity from the re- 
flector will fall near the bottom of the card, while the 
rays of less intensity will fall near the top, and we can 
thus approximate uniform illumination of the card, 
oven though the top of it may be much nearer the source 
of light than the bottom. 

The proper position of the source of the light with 
reference to the card can be determined by trial in a few 
seconds, but it is also interesting to work out the prob- 
lem mathematically and see how nearly theory will 
check up with practice. To determine the proper posi- 
tion of the reflector by eaculation, a curve of equal illu- 
mination is plotted for the reflector, as proposed by Mr. 
E. C. White^ in a paper on "Application of Photometric 
Data to Indoor Illumination.^^ Let us take the right- 
hand side of the dotted curved line in Fig. 3. Fig. 
4 is a polar coordinate curve in which the distance from 
the center represents the distance in feet at which an 
even illumination in foot candles would be produced by 
a reflector giving a photometric curve, such as is shown 
in Fig. 3. The plotting of such a curve is a simple 
matter when we have the photometric curve as a basis, 
sineo the eqiial illumination curve is determined by 

the formula d = \/ — where d equals the distance 

in foot of the surface illuminated from the source of 

2. Head before the October, lOOG. meeting? of the Illuminatlnj: 
KriRineerinj? Society. 
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the light, cp equals the candle power of the ray, and I 
equals the illumination in foot candles. If I is taken 
as a constant quantity, then d = v/ cp and the equal 
illumination curve represents simply the square root 
values of the photometric curve. Fig. 4 is plotted on 
a scale which gives the distances in feet from the lamp 
at which a uniform illumination of 3 foot candles, this 
value being assumed for purpose of calculation, would 




Fig. 5. — Sketch showing: reflector In position on wail in its re- 
lation to test type. 

be obtained from the reflector shown in Fig. 3. Hav- 
ing this uniform illumination curve, we can at once 
draw in parallel to the curve the proper position or angle 
for the test-card. The proper position of the test-card 
is thus represented by the line AB in Fig. 4. As the 
line AB is at an angle of about 25 degrees from the ver- 
tical, and since the test-card is always hung vertical, it 
is to be noted that the reflector should be tipped at an 
angle of about 25 degrees from the horizontal, and that 
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tlie top of the test-card should be about 15 degrees be- 
low a horizontal plane passing through the lamp. This 
corresponds very closely to the position found to be the 
best with the reflector described above. 

The reflector (Fig. 5) can be made of either copper, 
galvanized iron or tin. The reflecting surface is coated 
with aluminum paint, and on either side of the reflector, 
at the focus of the parabola, is placed an ordinary elec- 
tric lamp socket. A piece of gas piping:, 9/16 of an inch 
in diameter, with. a thumb-screw attachment at the re- 
flector end and a wall bracket at the other end, holds the 
reflector in place. The wires from the electric light 
socket are run through the piping:, so as to be out of the 
way, and joined together with a plug for connection. 

i wish to thank Messrs. F. A. Hardy and Company for 
their assistance in the construction of the reflector. 



TREATMENT OF CHRONIC TRACHOMA.* 



A. E. PRIN( E. :M.D. 

SPRINGFIEU). ILL. 



The original seoi)e of this ])apiM' did not include the 
surgical treatment, but it has been suggested that men- . 
tion be made of treatment of entropion, and such sur- 
gical measures as may be used or endorsed. This makes 
a broad subject — too broad to be encompassed in a 
short paper — and for this reason I will confine myself 
to what seems to me of especial merit. This will leave 
the subject open for discussion by those who may favor 
Roentgen-ray treatment, electrolysis, or other lines which 
may be intentionally omitted, and the omission is not 
made with the purpose of ignoring other methods, but 
because of an insufficient amount of actual experience to 
enable me to express a judgment which may be deemed 
of value. 

It will be presupposed, for the sake of argument, that 
the disease is contagious, and if so, due to a germ. This 
is based on personal observation relative to the con- 
tagiousness of the disease. 

GERMICIDES. 

The principal considerations arc: First, select a germ- 
icide which is effective: second, prepare the infected sur- 
face in such a manner that the germicide may act; third, 
combat corneal complications (pannus and ulcers) ; 
fourth, correct the condition of the lids, which may 
cause relapsing inflammation (entropion, cysts, etc.). 

The remedies used are cop})er sulphate, mercuric 
oxid, tannic acid, silver nitrate, boric acid, jequirity. 
In the empyrical use of drugs to combat chronic 
trachoma, perhaps no remedies have been so extensively 

* This paper has been accepted by the executive committee of the 
Section on Ophthalmology of the American Medical Association, to 
be presented l:)efore the Section at the Atlantic City Session, June 
4-7, 1J)07. Publication rights reserved by the American Medical 
Association. 
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used as copper sulphate and silver nitrate. The former, 
in the ahsenee and the latter in the presence of secretion. 
Of these, copper sulphate deserves special attention. It 
may seem almost |)resumptious to more than mention a 
remedy, the use of which is so familiar to all. My ex- 
cuse for so doino: is hased on the following incident. A 
former patient came to my office and related his experi- 
ence, whi(;h set mv to thinking. In former years I had 
repeatedly treated him. Each time he would improve, 
hut after returning home, he would relapse^ until finally 
he found an old woman who effected a permaennt cure 
at the cost of a dollar.. Inquiry evolved the fact that the 
medicine used was in a small vial (half ounce), and that 
he was told to dilute one dro]) in twenty drops of water, 
and us(* it freely in the eyes several times a day. It was 
hlue and thick, like glycerin. 

This incident might have heen unimportant had not 
mv attention heen attracted ahout the same time to an 




Fiff. 1. — Forceps for sciueezinj; out the contents of the foHicIes. 

account of experiments carried on hy the United States 
Department of Agriculture, in the use of cop{)er sul- 
phate as a germicide.^ The most spectacular experi- 
ment, and the one first hrought to my notice, was that 
pertaining to the alga^ which |)roduce the green scum on 
the surface of stagnant water. A bag containing crystals 
of coj)per sulphate was hung behind a boat while it was 
rowed along the margin of a pond. An infinitesimally 
small amount of the salt wJis dissolved from the crystals, 
yet it was enough to kill the algae. 

A great variety of organisms, an idea of which is given 
])y the following list, was nuule the subject of these ex- 
jH'riments. 

liiuiUuH miicitldvR. Jtacillus mcf/atherium, Bacillus mes enteric us, 
liadUuH mcsenterivuH fuHCUH, Itdcillus suhtillis. Bacillus prodigi- 
ohus. JUicilluH liquifacirus phofiphorescens, pink yeast, Bacillus coH, 
sulphur yellow bacUlus. Pfteudomonas radicola (soy). Bacillus suh- 
htnatuH, ' Micrococcus radians. Pseudomonas radUicola (alfalfa). 
Badllus rloloieus laurentius, Pseudomonas amethystina, Bacillus 
iuudatus, HaciUus ruhrum. 

1. Bull. 7(». Bureau of Plant IndustiT ; Copper as an Alglclde; 
;ils 1 Bull. 100. The Effect of Copper on Water Bacteria. 
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The exhaustive nature of the research and the manner 
of exhibiting the results are illustrated by the accom- 
panying table pertaining to Sire ptocor ens pyogenes. 

From the al)ove table, it will be seen that the solution 
of copper is diluted 1 :1,000, 1 :10,000, 1 :25,000, and so 
on to 1 : 1,000,000, as exhibit(Kl in the top row/ The so- 
lution containing the germs under investigation were 
exposed for periods ranging from two hours to twenty- 
four hours, as indicated in the vertical column on the 
left hand. In this manner it is shown that copper sul- 
phate, in dilution 1 :25,000, destroyed every germ in less 
than two hours. Similarly, Bnvilhis colt was destroyed 
in dilution 1 :1,000,000 in six hours. 

Thinking along this line, it occurred to me that the 
remedy referred to ])y my country patient was probably 

Effect of Coitkh Silphate ox STREPTOcorcrs Pyogenes. 
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nothing more nor less than a solution of copper sulphate 
in glycerin, and that 1 was led to wonder whether we 
had not been mistaken. Regarding the method of using 
this remedy to get the siirt¥?t results: In place of the 
ap])lication of the crayon or crystal to the lids by the 
physician once a day or Uss often, might it not be ])et- 
ter to make a solution and put it in the hands of tlie 
patient, and have it \\i^Q(\ frecpiently. My former ef- 
forts to get a stable solution had not resulted in a suc- 
cess, and it may be that othei-s have had a sihiilar ex- 
perience. 

Copper sulphate is so prone to decompose by oxidation 
that an aqueous solution soon loses its activity. After 
some experiments I made up a pint of 10 per cent, solu- 
tion in glycerin, in which the salt was found to dissolve 
readily, and filled a number of two-dram vials and 
placed the following label on eacli : ^'Dilute one drop in 
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twenty drops of water. Use freely in eyes four times a 
day. Increase strength ; make fresh each time.'' 

One of these bottles was given to each trachoma 
patient then under treatment, and this was continued 
during the subsequent months. It was found that it was 
well to commence with one drop in twenty drops of 
water, and use it four to six times a day. The patient 
^^'a8 told to decrease the water as he found he could tol- 
erate it, or increase it if it proved too irritating. In- 
creased toleration was observed. Some patients would 
not complain, and rapidly increased to 1:5 or stronger ; 
otliers complained of irritation lasting some hours. A 
few complained of a solution of 1 :40, but subsequently 
tolerated it stronger. Some did not tolerate it well, and 




Viff. U.- Excision of the tarsus, first act. 
lid with forceps (Knhnt). 



Eversion of the upper 



it was (liseontiniied. In the main, however, it worked 
well and dozens of patients seem to have been perma- 
iienily eured by the remedy. 

One of the first eases in which I used the remedy in 
this manniM- was that of Miss H. The granulations had 
been s(piee ed out, and the lids were cieatrizel and 
smooth. Yet she would occasionally develop trachoma- 
tous ulcers. These yielded best to the thernio-canterv. 
She always did well on copper stick, which she learned 
to nse, and when she felt the irritation she would resort 
to the nnnedy. On this occasion the ulcer had got a 
start and was not responding well to treatment. Slie 
went home, a distance of fifteen niik^s, with a vial of 1<> 
])er cent, solution of co])])er sulphate, w^ith directions to 
use it, and return in two davs. She did not return for 
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three weeks. When she came I was surprised. The eyes 
were wide open, the ulcer healed, and the lids were free 
from congestion. The remedy proved so grateful to her 
that she had divided the medicine with neighbors who 
had trachoma, and they all wanted the prescription, so 
well had it acted. 

I guarded the prescription, preferring to dispense the 
medicine in order to keep the patient under observation. 
In this manner I have been able to observe a large num- 
ber of cases; have inquired of each patient about the 
result, and their reports with few exceptions, are quite 
uniform. In only a few cases there was a complaint of 
hazy vision for an hour after treatment. 

On the whole, it is my opinion that this is the best 
home medical treatment that has come to my notice, and 
it is recommended that it be given a trial, under the 
belief that the frequent instillation into the eye of a 
fresh solution, made up from a stable solution in 
glycerin, is more efficient than the occasional application 
of the bhiestone crystal. 

TANNIC ACID AND MERCURY OXID OINTMENT. 

Two other favorite remedies in past years have been 
glycerole of tannin, 4 per cent., and yellow oxid of 
mercury. 

x\fter investigating a score or more of remedies dur- 
ing the lapse of years, a few months' use of each has 
usually resulted in returning to the use of tannin and 
mercury oxid ointment, 1% per cent., which resumes 
popularity after each new candidate for honors has been 
found wanting. They have the advantage of being 
almost universally tolerated. Even now, after dispense 
ing with tannin for a year in favor of the above copper 
formula, I find myself writing prescriptions for the old 
friend, and adding some sulphate of copper for a com- 
panion. 

Similarly, tincture of iodin and phenol may be in- 
corporated with effect, but nothing, in my present frame 
of mind, equals the old lady's cure for a dollar. 

SILVER. 

In conjunction with the above, a condition is found 
which indicated the use of silver; Like copper, it is 
deemed desirable to prescribe the remedy in such form 
that the patient may use it without harm, or without 
being discouraged by too much irritation. To meet this, 
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it is usually eniployod in the office, or used at home in 
1/^ per cent, solution once a day, preferably a short time 
before retiring. 

In the presence of muco-purulent secretion nothing 
else seems to serve the purpose so well, and the drug is 
usually ordered in conjunction with one of the other 
remedies used during the day. 

PREPARATION OF TIIB LIDS TO INCREASE THE EFFICIENCY. 

Having selected a drug, of no less importance is the 
removal of trachomatous material which might prevent 
the remedy from reaching deeply situated infection. It 




Fig. 3. — Second act. Complete evereion of the Inverted upper 
lid and exposure of the retrotarsal folds. Blrst Incision along the 
dotted lint^ (Kuhnt). 

may be remembered that Mandelstamm of Russia was 
the first to call attention to the squeezing out of the fol- 
licles. This was done by pressing the inverted upper 
lid against the thumb nail. His article appeared in 
German, and was presented to the English reader first bv 
Dr. F. C. Hotz. It fell to my lot to first realize the 
importance of having a special instrument for squeezing 
out the contents of the follicles. The accompanying cut 
(Fig. 1) illustrates the first forceps used for this pur- 
pose, which is so simple that instrument makers have 
not succeeded in destroying its usefulness, as is often 
done by various modifications designed to cheapen them. 
The instrument of Dr. Herman Knapp, known as the 
"roller forceps," is too well known to need comment. 
The great object is to get one blade well back into the 
retrotarsal fold, and express the trachomatous material. 
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The instrument illustrated above has superior advan- 
tages when it is found necessary to reach into the angles, 
especially about the vicinity of the caruncle. Bleeding 
bears an important share in creating the immediate, 
benefit that so often attends the operation of squeezing. 
All agree that thoroughness is the greatest desideratum 
connected with the removal of trachomatous material. 

ANESTHESIA. 

It is my ususal practice to administer chloroform in 
conditions of active inflammation, and cocain in those 
cases presenting no particular irritation at the time. 
Ethyl chlorid furnishes a good substitute for chloroform, 
if properly administered, accomplishes the purpose ad- 
mirably. In using cocain it has been found best to in- 
ject it hypodermically under the conjunctiva of the 
retrotarsal folds. It is advantageous to add 10 per 
cent, of 1 :1,000 adrenalin chlorid solution, which dimin- 
ishes the bleeding and increases the efficacy of the 
cocain. In the non-inflammatory types, a roll of cotton 
may be moistened with a 10 per cent, solution of cocain 
in 1 :15,000 adrenalin, and inserted into the retrotarsal 
folds. After ten minutes the anesthesia is almost com- 
plete. 

After squeezing, scarifying and milking out all the 
trachomatous material, apply a 10 per cent, solution of 
copper sulphate in glycerin, and scrub with cotton, so as 
to force it into the tissues. Einse with water to remove 
excess, and prevent corneal irritation. A Belgian method 
which has been popular in the army, has been the rub- 
bing on with the finger of powdered boric acid. 

One of the errors of ophthalmologists in handling 
trachoma has been that of placing too much reliance on 
the operation, and not following it up with some remedy 
which would attack the disease after having exposed it. 

COMPLTCATIONS OF TRACHOMA. 

The principal complications of trachoma are ulcera- 
tion of the cornea and pannus. 

Ulceration of the Cornea. — With the consideration of 
this condition it is pertinent to say a few words concern- 
ing the treatment. Ulcers occurring in conjunction with 
trachoma show little tendency to heal until the trachoma- 
tous infection has been brought under control by the 
germicidal action of the blood, chemical remedies, or 
actual cauterv. 
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Following this, a healing tendency is usually rapidly 
established ; pannus proceeds and nutrition follows. The 
favorite cautery in these cases is the Gruening platinum 
probe, which is heated in the Bunson flame, and applied 
to the entire area. When the necrosis is shallow, rapid 
recovery usually follows, but when the layers of the 
cornea are destroyed down to the membrane of Descemet, 
it is usually found necessary to make a paracentesis 
through the floor of the ulcer, and keep the opening 
from closing by the repeated application of a probe until 
the healing tendency has been established. The estab- 
lishing of a fistula by cauterizing the margin of a per- 
forating ulcer will often bring about a rapid change 
from a progressive destruction to rapid reparation. 




Fig. 4. — First act in the operation for removal of the tarsus 
without sacrifice of the fairly healthy conjunctiva (Kuhnt). 

As an aid to repair iodoform has held first place, but 
argyrol in 25 per cent, solution every tw.o hours is well 
tolerated, painless and efficient. 

Hypopion, in conjunction with trachoma, is similarly 
treated. It is the aim to divide the floor of the ulcer 
and carry the incision into the sound tissue on both 
sides. The pus escapes with the aqueous humor, and the 
anterior chamber is emptied twice daily with a probe, 
when found necessary, until no more pu5 is formed, after 
which the opening in the cornea is allowed to heal. 

In the case of large superficial ulcers, it is at times 
found necessary to apply salicylic acid, 10 per cent., in 
alcohol, to the entire surface. Another remedy which 
acts admirably, is monochloracetic or trichloracetic acid, 
in saturated solution. The eschar is scraped off and a 
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second application applied until the entire necrotic ma- 
terial has been removed. Following this, the healing 
will often proceed rapidly. Great care and judgment 
must be exercised in handling the above remedies. 

In cases of sluggish and obstinate extension of an 
ulcerated area, I occasionally resort to hot physiologic 
salt solution, applied with an eye bath. The bath is ap- 
plied, the head raised and the eye opened. The patient 
is required to repeat this as hot as can ])e borne, for fif- 
teen minutes, four to six times a day. In the interval, 
ice compresses are used to reduce the temperature, and 
put the remaining microbes, so to speak, in cold storage. 
Compresses are placed on a piece of ice and changed 
every three minutes. In many cases it is believed that 
eyes have been rescued, which would formerly have been 
thought hopeless. Internal administration of strychnin, 
manganese and iron are employed to aid in coimteract- 
ing a sluggish circulation, which is the greatest menace 
to the integrity of an ulcerating cornea. So soon as 
pannus is seen at the margin of the corneal ulcer, re- 
covery is in sight. 

Much more might be said concerning the treatment of 
ulcers, but since they may occur in the absence of 
trachoma, further consideration is unnecessary. 

Pcunnus. — Chronic pannus is one of the most obstinate 
complications one meets, and it deserves especial con- 
sideration. Many of us remember the occasional use o^ 
the gonorrheal virus from ophthalmia neonatorum, 
which was occasionally employed in cases on inveterate 
pannus from trachoma. As a student, this was im- 
pressed on me by the story of Di*. E. Williams of Cin- 
cinnati, which was re-told to every class for a number 
of years, and which should have a place in history. He 
used to tell of a case that had defied all kinds of treat- 
ment, and the patient had become almost blind from 
pannus crassus. The physician, as a dernier ressort, ex- 
plained to his patient that he had one remedy left, which 
might destroy the eye, but if it did not, restoration of 
vision might result. 

The ultimatum was accepted. In the wards of the 
hospital a new-born babe was found to furnish the in- 
fection, and a minute quantity of the virus was intro- 
duced into the eye. Violent inflammation was set up, 
ran its course, and ultimate recovery was the result. 
The grateful patient begged the doctor from time to 
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time to tell him the name of the wonderful remedy, and 
finally he was made to swear an oath never to divulge it 
to any living mortal, and after being duly impressed, 
the fact was imparted to him that the remedy in ques- 
tion was "glandola." The climax of the story came in a 
letter which eulogized Dr. Williams for his skill, and the 
knowledge of a remedy unknown to the druggists and 
doctors of the times, finishing with the doggerel : 

"But, however that may be, 
I once wa* blind, and now I see; 
*Glandola* did the work for me." 

It did not fall to my lot to see this remedy employed, 
but its use was not extremely rare in the clinics of 
Europe at an early period. 

JEQUIRITY. 

The death knell of the employment of gonorrheal 
virus was sounded when the discovery of jequirity was 
announced to the world by the eminent De Wecker of 
Paris, whose popularity caused a wave of enthusiasm 
over the new remedy to spread over the world scarcely 
less rapidly than that of cocain and the Roentgen-ray. 
Unlike the history of cocain the popularity of jequirity 
met with a sudden reversal, and an ebb tide of condem- 
nation recoiled with such vigor as to almost sweep the 
remedy into oblivion. 

It may serve a purpose here to relate how a wealthy 
citizen of Rio de Janeiro suffered from trachoma and 
pannus ; how he made a trip to Paris ; how he improved 
under the copper crystal treatment, and how he relapsed 
after returning home. A second and a third time he 
came and returned improved, but not cured. At last, 
when in despair, he heard of a tribe of Indians in a re- 
mote region, who had a remedy. In desperation he 
made the trip, submitted one eye to the medicine man, 
who made an infusion of the bean Ahrus precatorius. 
moistened a compress, and applied it to the eye. The 
result was a fulminating inflammation such as is famil- 
iar to most of us, but which quickly subsided, with the 
happiest of results. A similar treatment of the second 
eye followed, with the same result. An account of this 
experience was sent to De Wecker, together with a suffi- 
cient number of the beans, and observations were com- 
menced. Every phase of trachoma, and in fact every 
type of conjunctivitis and corneal inflammation was sub- 
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jected to the remedy. The old chronics who filled the 
clinic for a daily dose of silver or copper were, in most 
instances cleared up, so to speak, and ulcers and pannus 
were seen to yield in a manner and with such prompt- 
ness as had never been seen before. The first publication 
from DeWecker on the subject was copied, and in a year 
the use of jequirity was almost universal. The recom- 
mendation was so indiscriminate that but one result 
could follow. Almost as rapidly as confidence was estab- 
lished, it was shaken by adverse reports. The loss of 
eyes was reported, and it was soon regarded as too 
hazardous a remedy to use except as a last resort, and it 
found its place in the same category as infection from 
the gonococcus. 

The adverse criticism was so definite that one had poor 
. defense in case of a malpractice suit for producing an 
inflammation of such a type as that which resulted from 
jequirity. During the following decade the remedy 
was comparatively little used. Seldom in the history of 
medicine has such a popular wave of enthusiasm been 
followed by almost as complete and rapid a discontin- 
uance of the use of the remedy. 

Taken in its entirety, the decision both pro and con 
was a grave mistake. First, the remedy was rushed 
before the profession before it was fully tried out. 
Ulcers of great variety of types were seen to yield under 
the influence of the drug, and it happened that the 
cornea did not suffer in the first hundred of cases in 
which it was tried. The want of caution that this pro- 
duced led to the loss of the eyes in a great many cases 
in which the primary disease for which it was used 
lacked sufficient seriousness to justfy taking the risk. 
Besides, it was found that the solution in plain water 
was a good culture medium for a large variety of micro- 
organisms. In a few days, and before the characteristic 
membrane was produced, the solution was usually teem- 
ing with micro-organism, which, although usually non- 
pathogenic, were occasionally a source of infection to 
the cornea. 

In this connection I desire to add my influence to 
cause the pendulum to swing in the other direction. 
The introduction of jequirity found me practicing in a 
community which abounded with neglected trachoma. 
It was my fortune to use jequirity in solutions of sub- 
limate and boric acid, and during a period of twenty 
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years confidence in the remedy has never been shaken. 
It was my fortune not to have any serious complications 
before learning of the contra-indications, and it was 
also my fortune to commence the use of the remedy in a 
form much more diluted than originally advocated. 
For this reason the remedy preserved its popularity and 
brought numerous cases of pannused cornea under its 
influence. 

The operation of this remedy may be illustrated by the 
case of a young woman who was almost totally blind 
with pannus crassus. So opaque was the pannus that 
the outlines of the pupil were not discernible. She was 
carried through three courses of jequirity ; the recovery 
from each of which let in more light, until she could 
see her way. Transparency increased with the months, 
until she could read, and eventually no one would have • 
suspected that she had ever been blind from pannus 
crassus. 

Another case which is recalled was that of a young 
man who had recurrent superficial, ulcers and ever-pres- 
ent irritation and pannus for a period of two years, 
during which time he had been under the care of the 
most eminent oculist of the west, whom I have ever 
honored as a cyclopedia of ophthalmic wisdom. 

Imagine the patient^s skepticism at the suggestion 
of a cure in thirty days. One course of jequirity caused 
a thrombosis and atrophy of all the vessels and left him 
with a clear cornea. In less than half the time suggested 
he was discharged and he has never had a relapse. 

From the above it may be easily inferred that I am an 
advocate of the remedy, and I take this opportunity to 
endorse it, and at the same time, comment on the man- 
ner of its use. It is often the case that a remedy falls 
into disuse because of an unwise method of administra- 
tion, and I think that is the case with jequirity. 

Keference to the literature reveals the fact that it was 
almost always used in solution of 3 or 4 per cent, and 
stronger. This strength causes a rapid infiltration of 
the lids and cornea. The pain is intolerable. Local 
applications do not relieve it, and morphin is required. 
The rapid infiltration does more; it endangers the nutri- 
tion of the cornea. A superficial sloughing takes place, 
and general infection following, may lead to the results 
which led to the abandonment of its use. 

At the time of its introduction, and ever since, I have 
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had my patients directly under my personal control, and 
could see them at once in case of any untoward symp- 
tom. This led me to suspend the treatment on the de- 
velopment of severe pain, and the early adoption of the 
plan of commencing with a very weak solution, one- 
fourth of 1 per cent. This is employed twice a day for 
two days, during which time the tissues stretch to ac- 
commodate the infiltration. In case the eye is sen- 
sitive to the remedy, a solution of this strength is usually 
sufficient to produce the desired reaction. In case tol- 
eration exists the strength of the solution may* be in- 
creased to one-half or to 1 per cent. The eye soon de- 
velops tolerance, and commences to improve before the 
discontinuance of the use of the remedy. It is de- 
sirable to secure a decided membrane covering the sur- 
face of the tarsal conjunctiva. It may extend over the 
retrotarsal fold, in which case care will be necessary to 
separate the surfaces which lie in contact or adhesion 
may take place. 

A word concerning the preparation may not be out of 
place. It will be found very difficult to remove the cor- 
tex of the bean, and reduce it to a powder unless one 
is provided with the proper means. The suggestion is 
to get a hand pepper grinder, with which many persons 
grind pepper fresh while at table. The first turn breaks 
the cortex. The beans are emptied out, the cortex re- 
moved, and the kernel replaced in the grinder. They 
are ground through several times until a moderately 
fine powder results. Divide into one grain powders. 
One powder in two drams of a 2 per cent, solution of 
boric acid will be the initiative dose. Tt is ready for 
use in fifteen minutes, and sliould bo made fresh every 
day. 

JEQUIRITOL. 

xlfter falling almost completely into disuse, even in 
the large hospitals and dispensaries, a revival of the 
remedy has recently taken place in the preparation 
known as ''Jequiritol/' Tt is sold in vials containing a 
solution of abrin, in definite strength. Also a scrum to 
control its action. The writer has no experience with 
jequiritol, but the results reported are similar, although 
not better than those oxporienced from the use of 
jequirity. The remedy has been tried at the Illinois 
Charitable Eye and Ear Infirmary, and I have asked Dr. 
Beard, Dr. Dodd and Dr. Woodrufl^, if present at this 
meeting, to discuss this pliase of the subject. 
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The following are some review notes, which will serve 
to place the remedy in a satisfactory manner before the 
Section. 

JEQIJIUITOL TliEKAPY. 

E. Hummelsheirn- reports that tlie jequiritol therapy 
of trachoma does not affect tlie process in the mucosa, 
since the granules remain unaltered. In recent pannus 
the results are not very good, but occasionally a very re- 
markable improvement will be noticed. Very good 
services are, however, rendered in the chronic pannus of 
cicatricial trachonm, and ' in eczematous pannus and 
keratitis. Old scars on the cornea will frequently yield. 
In all other processes of the conjunctiva or cornea the 
results are not so imiform, hence it may be stated -that 
jequiritol is only indicated where nothing can be ex- 
pected from other drugs. Complications are severe pain, 
slight fever, swelling of the pre-auricular glands, and 
rarely suppurative parotitis, erysipelas, iritis, and in- 
flammation of the lachrymal af)paratus. 

SUHCJEirY. 

In conjunction with the treatment of chronic 
trachoma, there are two surgical procedures on the lids 
which should be practiced whenever indicated, viz., 
entropion and exc^ision of the tarsus. 

Entropion. — It would hardly seem necessary to men- 
ti(m entropion, yet there are a few points to which at- 
tention might be called with advantage. The operation 
which I advocate is that of Anagijastakis. This opera- 
tion was practiced before that of Dr. Hotz. In my 
earlier operation, an attempt was made to follow the 
Ilotz method, but by degrees I gradually reduced the 
size of the lower skin flap by making the incision nearer 
the ciliary border. An incision was made in the margin 
between the line of the cilial and Meibomian glands. 
The graft of the lid has been discontinued. The skin 
of the upper flap is not included in the sutures. 

In a controversy with one of Dr. Hotz's students who 
witnessed the operation, I was led to look up the publi- 
cation of the operation in Knap])S Archives, and found 
a footnote des(*ribing exactly the operation which had 
been reached, while still suj)posin«: that the Hotz opera- 
tion was being performed. Hotz commenced with 

L>. Ophthalmic Klinik, 1904, No. 4. 
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Anagnastakis and reached Hotz. I commenced witli 
Hotz and unconsciously modified it until it was found 
to correspond to the description of Anagnastakis. I 
think the use of the graft is quite superfluous, as the 
wedge-shaped opening fills with exudate which organ- 
izes. I occasionally made a groove in the outer part of 
the tarsus, after the manner of Snellen. A cantho- 
plasty is often indicated in case of blepharophimosis. 
The literature of entropion and its treatment is so re- 
plete, and so accessible in the text-book, that more than 
the above mention seems out of place here. 

Excision of the Tars'm. — The consideration of exci- 
sion of the tarsus, on the contrary, is not so well under- 
stood nor practiced, and this opportimity is taken to 
thank Dr. Kuntz for originating and Dr. Wood for 
re])eatedly calling attention to this operation for finish- 
ing up the process in those chronic cases of trachoma in 
which the lid becomes full of infected cysts, nodules and 
cicatricial bands, which produce recurrent ulceration. 

In these cases, the removal of the tarsus has become 
classic, and it is hoped that Dr. Wood, who had consid- 
erable experience with this, will enlighten the Section 
with his more recent experiences. Attention is also 
called to an article in the Ophthalmic Record on Ameri- 
can operators. The indications for the operations which 
have bet^n virtually agreed on by its advocates are the 
following: 

1. (Conditions in which the disease is not amenable to 
medical or surgical treatment by which the palpebral 
conjunctiva may be preserved. These include tarsi 
which show foci of trachomatous infiltration or granular 
deposits which cause recurrent inflammation or cysts 
which are not eradicated by curettement or cauterization. 

2. Cicatrization which offers an irregular surface 
with a mucous covering, and the drynt^^s and roughness 
are a menace to the corneal surface. 

These conditions have defied all measures, and are 
ever a menace to the integrity of the cornea. It is this 
condition which has led operators in the past to excise 
the retrotarsal fold. The removal of the tarsus, together 
with the diseased portion of the retrotarsal fold, would 
seem to limit the excursion of the lid and endanger the 
supply of the moisture to the eyeball through oblitera- 
tion of the ducts of the lachrymal glands. This is found 
not to be the cavse. In the first place, the limitation of 
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mucous membrane is less objectionable than the presence 
of diseased membrane. In the second place, it is estab- 
lished knowledge that the lachrymal glands are not re- 
ijuired for the supply of ordinary moisture. This is 
sufficiently supplied from the mucous cells and acinous 
glands: This fact furnishes the surgical justification 
for removing the lachrymal glands in cases of epiphora, 
where it is found impossible to establish satisfactory 
drainage through the naso-lachrymal duct. The opera- 
tion of removing the tarsus has been developed by 
Kuntz, whose cuts illustrating the procedure are so clear 
as to require little description. The liberty is taken of 
re])roducin^ them from the paper of Dr. Casey Wood.^ 

First. — The lid is everted" and the convex border 
o^rasped by two catch forceps (Fig. 2). 

Second. — The everted lid is then everted , on itself, 
exposing the retrotarsal fold (Fig. 3). 

Third — An incision is made beyond the line of dis- 
eased tissue separating the portion of the conjunctiva 
in which are placed three waxed sutures, or preferably 
00 catgut sutures. One suture should be exactly oppo- 
site the middle of the margin of the lid ; the other at an 
equal distance on either side. An incision is made 
through the tarsus and parallel to the lid margin, leav- 
ing the conjunctiva untouched, which may seem normal 
or likely to become normal (Fig. 4). The tarsus is then 
dissected out back to the original incision, as show^n. 

The cut edges are now united. The original method as 
published inevitably bringing the cornea in contact with 
the knots. This is avoided by arming each end of each 
suture with a needle. These are brought through the 
skin and secured to the outside. 

The above is submitted with a consciousness that the 
paper is open to criticism. The subject is too large for 
a complete consideration. 

It is hoped that my observation on copper sulphate 
will find verification at the hands of others. If so, the 
time consumed by the presentation may not be wholly 
wasted. 

:i. American Jour, of Ophth., .July, 1903. 
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Like all other phases of the muscle problem, that of 
which I treat in this paper can scarcely be said to be 
solved ; indeed, it may .well be doubted if a distinct dis- 
crimination is always made between this variety of 
strabismus and concomitant squint. It is not easy in 
infants and young children to detect a limitation in 
the movement of an eye, which is the usual diagnostic 
point of difference between congenital and concomitant 
squints, though it will be remembered that while in con- 
comitant squint the deviation of the ocular axes persists 
as the eyes are moved through the different meridians of 
the field of fixation, the degree of the deviation remains 
constant, and the angle of the squint is always tlie 
same, whereas in congenital squint the degree of the 
deviation and the angle of the squint vary according as 
the eye with the defective muscle or muscles is moved 
in the direction supplied by those muscles. 

And, again, even though the paralytic nature of the 
squint be detected, it is often imputed to a postnatal 
cause, cognizance not being taken of the fact that, 
though the conditions occasioning the squint may be 
present at birth, the actual deviation may not manifest 
itself until weeks or months later. For the ocular 
movements in all infants are at first purposeless and in- 
coordinated, and it is only later when the eyes attempt 
to converge in response to the impulses of an educated 
center that the flaw in the mechanism becomes appar- 
ent; moreover, in deviations due to central causes, the 
cerebral lesions, while congenital, often require further 

* This paper has been accepted by the executive committee of the 
Section on Ophthalmology of the American Medical Association, to 
he presented before the Section at the Atlantic C\^- Session, .Tune. 
4-7, 1907. Publication rights reserved by the American Medical 
Association. 
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development to occasion actual paralysis of the eye 
muscles. 

In addition, however, to the limitation of motion 
which is present in congenital squint, there are other 
ways of discriminating between it and concomitant 
strabismus. In the latter, as is well known, both pri- 
mary and secondary deviations are equal, while in the 
former, though the rule is not invariable, the secondary 
deviation is often greater than the primary, ju^t as is 
observed in cases of acquired palsy of the eye muscles. 

According to Kunn, the secondary contraction which 
is present in acquired palsies is absent in the congenital, 
though it was Graefe's experience that, while this is 
usual, it is not invariable, and secondary contraction 
may be absent in acquired and present in congenital 
paralysis. Corresponding to this absence of contraction 
is the fact that there may be either no deviation in the 
primary position or one contrary to what would be 
expected. Such anomalous position of the eyes in con- 
genital paralysis seems often, however, to be due to 
complications which would produce a like result if the 
paralyses were acquired.^ 

As other differential points in diagnosis may be men- 
tioned the absence of involvement of the iris and ciliary 
body in congenital palsies, and the reaction of degenera- 
tion in the levator in acquired cases when ptosis is 
present. 

Finally, I have often been aided in my diagnosis of 
congenital squint by the detection of nystagmus in this 
class of cases, a symptom which is usually absent in 
concomitant squint, and by the good vision which is 
frequently binocular in this variety of squint, lowered 
vision in one eye being, on the other hand, one of the 
essential features of concomitant squint. 

In congenital squint there is no suppression of the 
image, and, though diplopia may be present at first, it 
is soon lost. 

In congenital squint both eyes are employed a;t times 
binocularly in the parts of the field of fixation where 
this is possible, or monocularly and independently of 
one another, just as is the case in alternating strabis- 
mus. 

While, when a distinct and accurate subjective orien- 
tation is required, rather than a clear perception, the 

1. Duane : The Eye and the Nervous System, edited by Posey and 

Spiller, p.> 224. 
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normal eye, even though it possesses lessened visual 
acuity, is employed exclusively, it is a matter of experi- 
ence that under ordinary circumstances, even in those 
cases where acuity of vision and the refractive state of 
])oth eyes are alike, the paretic eye is used for fixa- 
tion, the normal eye appearing in secondary deviation. 
Indeed, Kunn has reported a few cases in which this 




Fig. 1. — (Case 6.) Paresis of both superior and riglit rectus 
externus muscles. Showing torticollis; head held in oblique posi- 
tion, right side of face presenting. Gaze directed to extreme left 
O. S. fixing and O. D. deviated up and in. 

was obsen^ed even when the vision in the pardtic eye 
was much reduced. 

It must be noted, too, that the normally innervated 
eye may forget how to execute proper subjective orienta- 
tion as a consequence of its having been held in a state 
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of deviation, not by an effort of the will, but in conju- 
gate relation to the paretic muscle of the fellow eye. 

Of considerable moment is the persistence of second- 
ary contrac'tion in the antagonistic muscle even when 
the primary paralytic affection completely or partly 
retrogresses, the same cause which is active in produc- 
ing secondary contractions preventing restoration to a 
normal condition, even when there is a probability of 
such restitution. Indeed, the contraction of the an- 
tagonistic muscle following paralysis may increase in- 
dependently in cases where the primary paretic affection 
is progressing towards recovery. 

By reason of this alternation in fixation of the sound 
and deviating eye and secondary contractions and de- 
viations, the detection of the initial deviation is alwavs 
irksome and, in conjunction with the difficulty which 
attends the examination of young children, renders the 




Fig. 2. — (Case 6.) Showing almost perfect parallelism of visual 
axes (O. D. sliglitly divergent) after advancement of right rectus 
externus and tenotomy of both inferior oblique muscles. 

diagnosis of congenital palsy one of the most perplex- 
ing problems in ophthalmolog>\ 

It is evident that the same measures which are appro- 
priate for the detection of a faultily acting muscle or 
group of muscles in an adult can not be employed in 
young subjects; subjective tests are often impossible, 
and many of the objective tests impracticable. Diplopia 
can not be elicited and the various tests which depend 
on the nature of the double vision are useless. In like 
manner, the parallax test can not be depended on, nor 
can the Maddox rod be utilized. As a rule, recourse 
must be had to purely objective methods, chiefly in 
observing the movements of the eyes through the vari- 
ous meridians, first in binocular fixation and, secondly, 
in monocular, and the observer will often have an op- 
portunitv to display much ingenuity in the perform- 
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ance of these tests, and will be rewarded according to his 
patience, skill and quickness of observation. 

In making the examination, all persons or objects 
which might serve to distract the attention of the child 




Fig. 3. — (Case 7.) Ocular palsies in twins. This and Figure 4 
show underdevelopment in the facial bones ; both skulls are much 
undersized. Fixing with O. D. ; O. S. diverging about 20 degrees. 
Palsy of both superior recti muscles. 

should be removed, and with the subject seated before a 
window, and with the movements of its head properly 
restricted by the parent or an assistant, the examiner, 
provided with a toy, or, as is my custom, with a small 
red electric light, should deftly and quickly move the 
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object through the various meridians while he notes the 
character of the ocular movements. After these excur- 
sions have been studied, although not feasible at times, 
a screen should be brought alternately before either 
eye, and the character of the deviation behind the scre«i 
noted, and an approximation made of the relative extent 
of the primary and secondary deviations. Before the 
head of the child is secured, a valuable hint as to the 
nature of the palsy may often be obtained by noting 
the position which the head assumes when the eyes fix 
the examination objects. While this method of detect- 
ing the ocular movements is often extremely unsatis- 
factory, and is rarely accurate or convincing, the diag- 
nosis of ihe faultv muscle or group of muscles can 
usually be established only in this way. 

Although designated by some "congenital palsy ,^^ the 
term "congenital squint" is to be preferred in describ- 
ing the class of cases under discussion, for not all of 
these cases are paralytic. Briefly stated, the causes of 
this variety of strabismus may be either central or 
peripheral, the former occasioning the deformity by 
innervational disturbances, the latter by structural an- 
omalies. 

Among the central or innervational causes may be 
mentioned aplasia of the nuclei of the nerves or of the 
nerves themselves supplying the muscles. Wilbrand 
and Saenger^ have studied the region of aplasia of the 
oculo-motor nucleus in a case of double congenital 
ptosis. TJie facial, abducens and trigeminal nuclei, as 
well as their intermedullary roots, were normal, but in 
the oculo-motor nucleus on the right side and espe- 
cially in the large cells of the lateral nucleus there was 
a considerable reduction in the number -of ganglion 
cells. The cells, however, which were present were 
normal, inflammatory and degenerative changes being 
absent, the condition being an aplasia of the oculo- 
motor nuclei in its true sense. Aplasia of the nuclei, 
however, must be differentiated from the degeneration 
which takes place in these centers and which has been 
described by Mobius under the name of "infantile 
nuclear degeneration," and from the allied condition 
of degeneration of the nuclei supplying the ocular mus- 
cles which occasions the clinical syndrome designated 
as "chronic ophthalmoplegia externa." Palsies arising 

2. Die Neurologle des Auges, p. 89. 
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from these sources can not be said to be congenital, as 
they develop after birth. The differential diagnosis 
between these and true instances of congenital palsy 
of cerebral origin is, however, obscure, the more so as 
it sometimes happens that cases in which palsies of the 
eye muscles are present at birth as a consequence of a 




Fig. 4. — (Case 8.) Ocular palsies In twins (see Fig. 3). FixinR 
with O. S. ; O. I), deviating upward and outward. Palsy of left 
superior rectus muscle. 

faulty development of the orbit, manifest cerebral com- 
plications later on in life. 

It is not necessary, however, to go further into the 
causes which operate in the production of these prenatal 
palsies. Those interested may find an excellent exposi- 
tion of the subject by Mills.^ It will suffice to say that 

3. Diseases of the Nervous System, p. 614. 
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traumatism, infectious diseases, fright and other mater- 
nal impressions, may act through the mother. Not a 
few of the cases are due to developmental arrests, under 
which circumstances, according to Mills, the brain fails 
to develop because it lacks embryonal potentiality. 

According to Bernheimer* disturbances in the devel- 
opment of the eye and its appendages may occur at any 
stage of gestation, and may not rarely be attribut^le 
to primary diseased conditions of the parents at the 
time of conception. 

The tendency of a defect in the ocular motility to be 
transmitted by heredity is well recognized, and this 
may be remarked in successive generations or under 
atavistic conditions. In some families the defect may 
appear through several g^enerations only in the males, 
while in others it may appear in the descendants of 
both sexes. • Under such circumstances the squint 
does not always conform to a fixed type, deviations in 
its character being noted in successive generations. 

In addition to the actual defect in motility in the 
region of action df the ocular muscles as a consequence 
of hereditv, it should be remembered, as Duane has 
pointed out, that heredity plays an important part in 
indueino^ the conditions, arteriosclerosis, syphilis, etc.. 
which frequ(?ntly lead to paralysis. 

Congenital palsy is especially common among: the 
Jews; of 19 cases of disturbed motility collected by 
Kunn, 11 being of this race. 

Among the peripheral causes which may occasion 
congenital palsy may be mentioned the following:'^ 

1. Absence of ^e muscle, e. g., absence of the internus 
(Krause, Lawforc^, the externiis (Krause, Bahr), the superior 
rectus (Seller, Steinheim), both inferior recti (Stieren, A. E. 
Davis), and one or both obliques (Hartes, Seiler). 

2. Replacement of muscles by a more or less inelastic cord 
of connective tissue. This has been observed in the case of the 
internus (Uhthoff, Guende), and the externus (Baumgarten, 
Inouye, Ailing, Axenfeld and Schiirenberg, Evans, Bernheimer). 

3. Underdevelopment of the muscle. This has been ob- 
served by Lawford, Bach and others. A 'moderate degree of 
underdevelopment is considered by Schneller to be a frequent 
cause of squint ( structural squint ) . This view he bases on 
the findings in numerous squint operations. It is questionable, 
however, whether the underdevelopment that he found was not 
rather the result than the cause of the squint. 

4. Oraefe-Saeniisch, 2d Ed., xxxlx, p. US. 
.'.. Duane: Loc. cit., p. 222. 



385 



4. Abnorraal course and msertion of the muscle. Among the 
abnormal conditions found are: (a) Insertion of the muscle . 
too far back, causing it to act as a retractor rather than a 
rotator of the eye (Heuck) ; (b) bifurcation of the tendon 
( Dieffenbach, Bahr*), and (c), the presence of adhesions or 
bands connecting the muscles with each ether or with the 
orbital walls (Morgagni, Olbers and Wrisberg, Fitzgerald). 




Fig. 5. — (Case 9.) Overaction of right inferior oblique, second- 
ary to paresis of left superior rectus muscle. Loolcing to the ex- 
treme left, O. S. fixing and O. D. tilting up and in as a consequence 
of overaction of right inferior oblique. 

While in all probability the sublyin^ condition in 
many of these cases is associated with some disturbance 
in the embryonal formation of the eye muscles/ in 
nearly all there is evidence of faulty development of the 
orbit itself. Actual measurement will reveal unequal 
dimensions in the two orbits^ and a comparison will 




Fig. 6. — (Case 9.) Still looking to the extreme left, the tilting 
of O. D. up and in having been practically overcome by tenotomy 
of the right inferior oblique muscle. Dotted line shows incision 
made for tenotomy. Discoloration of sclera to temporal side is due 
to subconjunctival ecchymoses. 



often show that one is on a higher plane than its fel- 
low. Further investigation discloses that the asym- 
metry of the orbit is dependent on other abnormality, 
for the skull in such cases will frequentlv be found to be 
misshapen ; a misshapen skull, an abnormally developed 

6. In Bahr's case one of the slips was inserted too far baclr, 
causing the muscle to act partly as retractor. 

7. Ivider : A System of Ophthalmology, i, 67. 
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orbit and faultily inserted and anomalous muscles be- 
ing the sequential factors in the causation of many of 
these cases. Leaser degrees of malformation occasion 
but a tendency toward deviation in the optic axes and 
are the sublying factor in so-called heterophoria, the 
difference in the deviation being one of degree only, 
and, while the greater deviation occasions more marked 
and disturbing conditions in the musculature of the 
eyes and in the muscles of the head and chest, the chain 
of causes evoking them is the same. 

In his recent book, Stevens dwells at length on the 
importance which the development of the orbit has on 
the equilibrium of the muscles of the eye, and it is 
imnecessarv to refer to the many observations which 
have been made by others on the influence which the 
form of the orbit has on the refraction. In most of 
the cases of congenital squint I have observed there was 
some departure from the normal, either in the shape 
of the skull or at least of the orbits, and there were but 
very few palsies which occurred in perfectly developed 
and otherwise normal individuals, stigmata of degen- 
eration of some kind being nearly always visible. The 
most striking demonstration of this association was 
seen in three sets of twins, members of different fami- 
lies. The skulls of all six were under sized and other- 
wise misshapen, and the bones of the face were under- 
developed. Convulsions had occurred in three, and in 
five out of the six there were very marked ocular devia- 
tions.® 

Congenital squint is not a very common condition; 
thus, of 17,000 patients I have seen in my service at the 
Wills Eye, the Howard and the Polyclinic hospitals, but 
53 cases of this varietv of strabismus were recorded, in 
comparison with 309 cases of concomitant squint. 

As already indicated by Duane,^ this form of palsy 
may affect any of the eye muscles, and types of devia- 
tion may be very varied. This is well demonstrated by 
the character of the deviations which occurred in my 
cases. It will be noted, however, that while each case 
was made to conform to some particular type of muscle 
palsy, the position which the eye assumed did not in all 
instances conform to the standards which authorities 
liave assumed for the deviations occasioned by such 
palsies. This is accounted for in some of the cases by 

8. Cases Nos. 1, 7 and 8 ; 36 and 37. 
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the changes induced in the muscles by secondary^ con- 
tractions and by the mixed character of the palsy as a 
consequence of the involvement of more than one mus- 
cle, and in others because of anomalous insertions of 
the muscles into the globe. Deviations due to this lat- 
ter cause undoubtedly form a very considerable propor- 
tion of cases of congenital squint, and, while it is mani- 





Fig. 7. — (Case 10.) Palsy of right superior rectus muscle. Fix- 
ing with right eye, O. S. deviating outward and slightly upward. 

festly improper to designate them as palsies, they may, 
for convenience in classification, be described as con- 
forming to this or that type of muscular paralysis. 

The notes of the 49 cases which occurred in my hos- 
pital services which are appended, together with tliose 
of 21 taken at random from my private cases, will be 
found to be much abbreviated, the diagnosis of the mus- 



E^^ 



Fig. 8. — (Case 10). Looking to extreme left. Both eyes fixing. 

cle or muscles at fault with the chief deviations, alone 
being given in most instances. This has been done partly 
on account of the necessity of keeping the paper within 
bounds, but largely because no more detailed study had 
been made of most of the cases. In a large clinical 
service, it is often impossible to study the ocular move- 
ments as thoroughly as could be desired, and the ac- 
curate measurements of the deviations so admirably de- 
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scribed by Duane" are impracticable. The photographs 
of a number of cases have been given and in several 
instances the effects of operations which had been per- 
formed on the eyes have been demonstrated in this way. 
The types of muscular insufficiency demonstrated by 
the cases were as follows : 

ANOTROPIA. 

Case 1. — Child, aged 6 years, with skull too long in the 
antero-posterior diameter and orbits deeper and narrower than 
normal. A twin sister, examined at the same time, presented 
much the same shaped skull and orbits, but no ocular symp- 
toms. When fixing in the median line, and screen placed over 
the right eye, O.D. deviated directly up under cover, slowly 
but steadily swinging down again to fix. When the left eye 
was screened off the deviation was up, but also in, in the same 
slow rhvthmical fashion as in O.D. There seemed to be a 





Fig. 0. — (Case 10.) Looking to extremef right. Photograph 
blurred, due to the Invariable movement of patient's head and eyes 
when looking to the right. O. D. fixing ; O. S. deviating up and in. 
due to overaction of the left inferior oblique muscle. Tenotomy 
performed on left inferior oblique, correcting in large measure the 
upward and inward tilting of O. S. 

lagging in the left eye when the object was carried down to 
the right, and this eye showed a tendency at times to slight 
convergent strabismus. H. equaled 1.5 D. in each eye. Vision 
was normal. This child had had convulsions, which were 
thought by Dr. W. G. Spiller, who saw the case in consulta- 
tion, to be due to premature birth and to belong to the class of 
cases described by him under Little's disease.^® 

This rare anomaly of the ocular muscles has been 
described by Stevens^^ under the name of anotropia. 
lie says that in these cases there i& excess of the upward 
rotation in each eye, associated with a declination of 

V). The Eye and the Nervous System, and Ann. of Ophth., October, 
1004. 

10. I'niv. of Pa. Med. Bull., January, 1905. 

11. Motor Apparatus of the Eye», 223. 
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the meridians, as a consequence of which the simul- 
taneous and synergic action of the superior obliques is 
suppressed and the superior recti act alone. 

PALSY OF BOTH SUPERIOR RECTI MUSCLES. 
Case 2. — Boy, aged 8, brother of patient in Case 3. Birth 
difficult, two weeks over time; head presentation, in a diffi- 
cult position; labor long and patient much exhausted. Five 
other children, one cross-eyed; child now strong; head well 




Fig. 10. — (Case 17.) Paralysis of right superior and internal 
recti muscles. Priniary position : O. S. llxing ; O. I), deviating out- 
ward and sliglitly downward. Showing cranial asymmetry. 

shaped. O.D., convergent squint of 45 degrees; object carried 

to extreme right, O.S. gees up and in; object carried to left, 

O.D. goes up and in (overaction of both inferior obliques) ; 

object carried up, convergence increases. 

O.D. + S. 1.5 D. C + C. 0.50 n. ax. 90° = 5/22. 
O.S. + S. 1.5 D. C + C. 1.25 D. ax. 90° = 5/5. 

PALSY OF RECTUS SUPERIOR OF RIGHT EYE. 
Case 3. — Girl, aged 13, sister of patient in Case 2. O.S., 
convergent squint 25 degrees; object carried to the right, O.S. 
goes up and in ; movements to left normal ; limitation of up- 
ward and outer motion in O.D. 
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Case 4. — Female, Jiged 4. H. equals 2 D. in each eye. O.D., 
convergent squint with slight upward deviation; defective up- 
ward, and especially up and outward motion in each eye, with 
overaction of both inferior obliques as eyes are rotated to 
external limits of their outward rotation. 

Case 5. — Female, aged 3. O.D., H. equals 1 D.; O.S., H. 
equals 1 D.; O.D., convergent 45 degrees. Same character of 
deviations as in Case 4. 

PARESIS OF BOTH SUPERIOR RECTI AND OP RIGHT RECTUS 
EXTERNUS MUSCLES. 

Case 6. — =Male, aged 10 (Figures 1 and 2). Goo4 mentality; 
head well formed, but face underdeveloped; pronounced wry 
neck; head held in oblique position, right side of face present- 
ing. Primary position O.D., convergent strabismus, 45 de- 
grees; object carried to the right, O.D. fixing, O.S. deviates up 
and in; object carried to the left, O.S. fixes and O.D. deviates 
up and in ; both eyes deviate upward under cover ; marked lim- 
itation in outward rotation of O.D. 

Tenotomy of Both Inferior Oblique Muscles. — Removed the 
upward and inward deviation of the eyes. 

Advancement of Right Rectus Externus. — Resulted in paral- 
lelism of visual axes; two months after operation no ap- 
preciable change in wry neck. Dr. James K. Young, who saw 
the patient on admission, reported contraction of left stemo- 
cleido mastoid with chin toward the right; left cervical, right 
dorsal, and slight left lumbar curve; slight hemiatrophy of 
left side of face. 

PALSY OF BOTH SUPERIOR RECTI. 

Case 7. — E. S., aged 23, twin of patient in Case 8. (Fig. 3). 

O.D. V. = 6/6 ; H. + A.H. = 2 D. 
O.S. V. = 6/6 ; H. + A.H. = 2 D. 

Divergent squint in O.S. ; fixing with O.D., O.S. diverges 
about 20 degrees; object carried to left, O.D. goes up and in; 
object carried to right, O.S. goes up and in; object carried up, 
both eyes lag and diverge, this being more pronounced in O.S. 

PALSY OF LEFT SUPERIOR RECTUS. 

Case 8. — O. S., twin of preceding. (Fig. 4). 

O.D. V. = 6/6 ; H. 4- A.H. = 1.5 D. 
O.S. V. = 6/9; H. + A.H. = 1.5 D. 

O.D., divergent squint; fixing with O.S., O.D. diverges 30 
degrees, and at times slightly up; fixing with O.D., O.S. 
diverges 30 degrees, and at times slightly down; object carried 
to left, O.D. turns up; object carried to right, O.S. turns up; 
object carried up, O.D. fixing, O.S. lags behind; object carried 
up, O.S. fixing, O.D. lags behind. Six brothers and four sisters 
have normal eyes. High vault of palate; facial bones under- 
developed; both heads were exceptionally small at birth, and 
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are still much undersized; no other palsies in body; convul- 
sions since 1 year old. 

PARESIS OF LEFT SUPERIOR RECTUS WITH OVERACTION 
OF RIGHT INFERIOR OBLIQUE. 
Case 9. — Female, aged 17. (Figures 5 and 6). 



O.U. V. = 5/6 ; H. + A.H. 
O.S. V. = 5/5 ; H. + A.H. 



2 D. 
4 D. 



Fixing in median line, eyes are straight; object carried to 
right O.D. lags and O.S. turns slightly up and in; object car- 




Fig. 11.- 
normally. 



-(Case 17.) Looking to extreme left, both eyes fixing 



ried to left, O.S. rotates normally outward and O.D. deviates 
up and in; object carried up, O.S. fixes and O.D. diverges up 
and out, these motions being attended with marked wheel- 
motion in O.D.; O.D. goes slightly up under cover and diverges 
when patient looks up. 

Tenotomy O.D. Inferior Oblique. — ^Now no deformity in 
primary position, but when eyes are directed to the limit of 
their rotary power to the left, O.D. still deviates somewhat 
up and in. 
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PALSY OF RIGHT SUPERIOR RECTUS. 

Case 10. — (Dr. Cramer's) — Male, aged 30. (Figures 7, 8 
and 9). 

CD. + S. 0.50 D. = 6/4 ; Exophoria 12^ 

O.S. + C. 0.50 D. ax. ISO** = 6/5 ; left Hyperphoria 20°. 

Fixing in median line, O.D. fixes and O.S. deviates out and 
slightly up ; looking to the left, both eyes fix normally ; looking 
to the right, nystagmus appears; O.D. lags up and out, and 
O.S. tilts up and in; upward and outward movement in O.D. 
restricted. 

Tenotomy of 0.8. Inferior Oblique. — Reduced hyperphoria to 
3 degrees, lessening the upward and inward rotation of O.S. 
and giving marked relief to certain head symptoms and making 
the movements of the eyes freer. 

Case 11. — Female, aged 16. 

O.D. V. = 5/12 ; H. == 2 D. 
O.S. V. = 5/12; H. = 2 D. 

O.S., convergent squint; O.S. deviates in and up behind the 
screen, while when O.S. fixes, O.D. deviates in and slightly 
down; the face is turned somewhat to the right and up. 

Case 12. — Female, aged 7. 

O.D. + S. 3 D. C + C. 0.75 D. ax. 90" = 5/12. 
O.S. + S. 1.75 D. C + r*. 0.25 D. ax. 90** = 5/5. 

O.D., convergent squint, 30 degrees; eye turns slightly down 
as well as in; fixing with O.D., O.S. goes up and in under 
cover; object to right, O.S. gees up and in (left inferior ob- 
lique) ; object to left, O.D. makes no abnormal movement; 
limitation of motion in O.D., up and out. Labor difficult and 
instruments used. 

Note. — A brother, aged 3, shows a tendency to convergent squint 
in right eye', but with no tilting movements. 

Case 13. — Female, aged 17. 

O.D. V. = 6/60 ; H. = 2 D. 
O.S. V. = 6/6 ; H. = 2 D. 

O.D., convergent 30 degrees; restriction in upward motion 
especially when eye is directed to the right, and left eye 
deviates up and in ; face is turned to the right and slightly up ; 
when fixing object carried to right, O.S. fixes and O.D. deviates 
down and out. 

O.D. inferior rectus divided, bringing eye up to level with 
its fellow, so that in ordinary fixation eyes are straight, but on 
close fixation O.S. converges 20 degrees. Advised advancement 
of O.D. rectus superior. 

Case 14. — Female, aged 6. 

O.D. + S. 2.5 D. = 5/10. 

O.S. + S. 2.5 D. C + C. 0.75 D. ax. 90" = 5/20. 

Child is youngest of 10; eyes of other children normal: 
father is cross-eyed; in primary position, O.S. turns up and 
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in; fixes well with O.S., but binocular vision at once resumed 
with O.D.; some limitation of O.D. upper and outward move- 
ment; object carried to the right, O.D. lags in upward move- 
ments and O.S. tilts up and in; when fixing with O.D., O.S. 
rotates up and in behind screen. 

PALSY OF LEFT SUPERIOR AND LEFT EXTERNAL RECTUS 
MUSCLES. 



Case 15. — ^Male, aged 23. 



O.D. V. = 5/5 ; H. + A.H. = 3 D. 
O.S. V, = 5/10 ; H. = 2 D. 




Fig. 12.— (Case 17.) 
deviating up and in. 



Looking to extreme right, O. D. fixing, O. S. 



O.S., divergent 20 degrees; fixes well with O.S. when O.D. 
diverges similarly; nystagmus in each eye when object carried 
to right or left; object carried to extreme right, O.S. turns 
down and in; object carried to extreme left, O.D. moves in con- 
junction with O.S.; adduction good in both eyes; O.S. rectus 
superior in all probability is absent (O.S. does not go up and 
in in ordinary motion to right) ; marked limitation in O.S. 
.upward motion; O.D. deviates upward and to the right under 
cover; when fixing object below, convergence is good, but above 
both eyes diverge. 
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Advancement of 0.8. Rectus Interntis Muscle. — Relieved the 
divergence, but without effect on nystagmus. 

PALSY OF RIGHT SUPERIOR RECTUS AND LEFT LEVATOR 

PALPEBR^. 

Case 16. — Female, aged 17. 

O.D. V. = 4/3G ; M. = 3 D. 
O.S. V. = 3/60 ; M. = 3 D. 

O.S., ptosis; O.D. deviated downward and slightly out; ob- 
ject carried up, O.D. lags behind, especially up and out; fixing 
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pjg 13 (Cas? 17.) Conformity of skull obtained with hatter's 

mold, showing marked asymmetry. 

with O.D., 0.8. deviates up and out under cover; fixing with 
O.S., O.D. down and out under cover. 

PARALYSIS OF RIGHT SUPERIOR AND INTERNAL RECTUS 

MUSCLES. 

Case 17.— Female, aged 8 (Figures 10, 11, 12 and 13). 

O.D. V. = 5/12 ; H. = 3 D. 
O.S. V. = 5/5 ; H. = 1 D. 

Pronounced cranial asymmetry; skull irregularly flattened 
laterally; marked prominence of right temple and of occipital 
protuberance; the left supraorbital ridge receding, that on the 
right side well developed; nose curved to the right; fixes with 
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O.S., O.D. diverging 30 degrees and deviating somewhat down- 
ward; object carried to the left, both eyes fix normally; object 
carried to the right, O.D. fixes, O.S. deviating markedly up 
and in; marked deficiency in upward and outward motion in 
O.D. ; O.S. deviates up and out behind screen. 

Prolonged and difficult labor; face presentation; head much 
misshapen after birth; physician at confinement said cord 
was abnormally short. Since child was five months old the 
mother has continually practiced straightening the head by 
forcibly pressing on it on the anteroposterior axis. Dr. W. G. 
Spiller believes the child to be the subject of infantile cerebral 
hemiplegia. Dr. J. K. Young has recently operated on child 
for tendon contractions in both legs. ' 

Right Rectus Superior Advanced. — Supplemented the move- 
ments of the globe in the direction supplied by this muscle. 
Secondary deviation of the left eye, up and out, overcome by 
tenotomy of left rectus superior. Parallelism of visual axes 
obtained by adrancemeyit of right internal rectus. 




Fig. 14. — (Case 10.) I'alsy of right superior rectus with over- 
action of left inferior oblique and left internal rectus muscles. 
O. D. fixing; O. S. deviating inward. (Head steadied from behind.) 



PALSY OF RIGHT SUPERIOR RECTUS AND INTERNAL 
RECTUS MUSCLES. 
Case 18. — Female, aged 18. 

O.D. + S. 4 D. C 4- C. 2 D. ax. 90° = 5/10. 
O.S. + S. 4 D. = 5/10. 
Father and mother and brother and sisters deaf mutes. 
O.S., divergent 35 degrees; inability to rotate eye up, especially 
up and out, with restriction of motion in, and especially 
down and in; object carried to the right, O.S. goes up and in 
(overaction of left inferior oblique) ; ocular movements in O.D. 
good; no secondary deviations. 

PALSY OF RIGHT SUPERIOR RECTUS WITH OVERACTIOIS" 
OF LEFT IXFERTOR OBLIQUE AND LEFT INTERNAL 
RECTUS MUSCLES. 
Case 19. — ^Hebrew male, aged 12 (Figures 14 and 15). Mis- 
shapen skull, small orbits, left side of face underdeveloped. 
Fixing in median line, O.D. fixes, O.S. deviating inward; lim- 
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itation of upward and outward motion in O.D.; object carried 
to the right, O.D. tilts markedly up and in; object carried to 
the left, O.S. lags and O.D. deviates slightly downward; head 
thrown back and face turned to the right and up, putting 
muscles of neck on stretch; rotary nystagmic movements on 
fixation in each eye. 

PALSY OF LEFT RECTUS SUPERIOR. 
Case 20. — Male, aged 5. 

02 H. + A.H. = 3 D. 
O.S. deviated downward and slightly outward; marked lim- 
itation of motion in O.S. up and out; O.D. tilts up and in when 
muscles of neck on stretch; rotary nystagmatic movements on 
fixation in each eye. 
Case 21. — Female, aged 8. 

O.D. V. = 5/30 ; H. = 4 D. 
O.S. V. = 5/30;H. = 5D. 

O.S., convergent 20 degrees; rotation limited to temporal 
side and up; object carried to the left, O.D. goes up and in. 
Face turned toward left. 

Case 22. — Female, aged G, youngest of seven; patient alone 
cross-eyed. 

O.D. + S. 1.75 D. C + C. 1.50 D. ax. 90" = 5/15. 
O.S. + S. 2.00 D. C + C. 0.75 D. ax. 90° = 5/35. 

When fixing in median line, O.D. goes up and slightly in ; 
fixes well with O.D., but binocular vision resumed with O.S. ; 
when finger is carried to the left, O.D. goes markedly up and 
in; when finger is carried to the right, O.D. fixes and O.S. is 
carried up and in; O.S. goes down and in under cover, O.D. 
up and in; limitation of upward motion in O.S., especially up 
and out. 

Case 23. — Female, aged 9. 

O.D. V. = 6/30 ; H. = 5.00 D. 
O.S. V. = 6/15 ; H. = 1.50 D. 

O.S., divergent 35 degrees; object carried to left, O.D. fixes 
and O.S. deviates down and out; object carried to right, O.D. 
fixes and O.S. deviates up and in; object carried to right and 
O.S. made to fix, O.D. deviates up and in; object carried up, 
ocular movements good; object carried down, ocular movements 
good; constant rotary nystagmus in both eyes; spasms since 
early childhood. Head small. 

Case 24. — Female, aged 10. 

O.D. V. = 5/35 ; H. + A.H. = 2 D. 

O.S. V. = 5/09 ; H. -f A.H. = 2 D. 
CD., convergent squint, eye being deviated up and in, as a 
consequence of spasm in inferor oblique, secon4ary to palsy of 
left .superior rectus; limitation of motion in O.S. up and out; 
O.D. fixing, O.S. deviated down. 
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Case 2o. — Male, aged '2\. 



O.D. V. = 6/6 ; H. = 2 D. 
O.S. V. = 6/9 ; H. = 3 D. 

O.D., convergent and deviated slightly up; O.S. upward mo- 
tion restricted; fixing object carried to left and slightly up, 
O.S. lags and O.D. lags up and in (overaction of right inferior 
oblique ) . 

Case 26. — Female, aged 8. 

O.D. V. = 5/15 ; H. = 5 D., with marked astigmatism. 
O.S. V. = 5/30 ; H. = 5 D., with marked astigmatism. 




Fig. 35. — (Case 19.) Showing hefad thrown back and face turned 
toward right and up, putting muscles of neck on stretch. A posi- 
tion often assumed in attentive fixation. 

O.S., convergent 40 degrees, but ocular movements good; 
when object is carried to the left, O.D. turns in and up; when 
object is carried to the right, both eyes fix normally; some 
limitation in upward motion in O.S. 

PALSY OF BOTH SUPERIOR OBLIQUE. 

Case 27. — Male, aged 16 months. Palsy of both superior 
obliques; O.D. the preferred fixing eye; alternating convergent 
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Hquint: lioth eyes deviate up and in; no secondary deviations; 
limitation of downward motion in each eye. 

PALSY OF RIGHT SUPERIOR OBLIQUE WITH SPASM OF 

RIGHT INFERIOR OBLIQUE. 

Case 28.— Male, aged 10. 

O.n. V. =f;/35 ; H. + A.H. = 2 D. 
O.S. V. = G/22 ; H. -|- A.H. = a D. 




Fij?. 16. — (Caso .S2.) Insufficiency of lK)th Inferior oblique with 
overaction of botli superior recti muscles. Ix)olvinK to the extreme 
left, (). D. fixiuK ; O. S, tilting upward and outward under the 
upper lid, due to overaction of left superior rectus muscle. 

O.D. deviates up and in, the deviation being more pronounced 
as fixing object is carried to the left; downward motion in O.D. 
limited especially down and in; no primary or secondary lim- 
itation or exaggeration of motion in left eye. 

Free tenotomy of right inferior oblique relieve<l the tilting 
up and in, but eye still shows tendency to converge at times. 




4n>ps. 



(Cnse IV2.) I'rimary position: (>. I>. convergent ."> de- 



PALSY OF LEFT SUPERIOR OBLIQUE. 
Case 20.— Male, aged 21. 

O.I). V. = 8/22 ; M. + A.M. = 5 D. 
O.S. V. = 1/22 ; M. + A.M. = D. 

O.S., convergent 30 degrees, and slightly up; face turned 
somewhat towards right ; fixing downward, O.S. lags especially 
to the riglit : O.D. deviates down and sliglitly to the left under 
cover; object carried to the left. O.S. goes slightly higher; ob- 
ject carried to tlie right. O.S. goes up and in. 
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H. = 3 D. 
H. = 2 D. 



Case 30, — Female, aged 45. 

O.D. V. = 5/22 ; 
O.S. V. = 5/09; 

O.D., convergent 15 degrees, and slightly downward; no re- 
striction of ocular movements; O.S. deviates slightly upward 
and inward under cover; object carried to the right, O.D. goes 
down and out. 




Fig. IS. — (Case 32.) Looklnj? to extreme right, O. S. fixing; 
O. D. tilting upward and outward under tlie lid, due to overaction 
of right superior rectus muscle. 

PALSY OF RIGHT INFERIOR OBLIQUE AND OF LEFT 

INFERIOR RECTUS. 
Case 31.— Male, aged 27. 

O.D. V. = 4/60 ; H. + A.H. z= 3 D. 
O.S. V. = 5/22; 11. + A.H. = 3D. 
O.D., convergent 25 degrees; limitation of downward motion, 
especially to the left ; when fixing with O.D., O.S. deviates up 
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Fig. 10. — (Case 33.) Alternating divergent squint. Palsy of 
both inferior recti muscles. Fixing with (). S. : O. 1). divergent and 
deviating slightly upward. 

and in; when fixing with O.S., O.I), deviates down and in; lim- 
itation of upward motion in O.S. 

INSUFFICIENCY OF BOTH INFERIOR OBLIQUE MUSCLES 

WITH OVERACTION OF BOTH SUPERIOR 

RECTI MUSCLES. 

Case 32.— Male, aged 4 (Figures 16, 17 and 18). Parents 

had noticed that since infancy, when looking at distant objects. 
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one eye would be apt to roll so far out and up in the corner of 
the eye that the pupil would almost disappear. Child is well 
formed and strong; no convulsions or illness; head large and <^ 
good shape. In primary position O.D. is convergent 6 degrees; 
when the examining object is carried to the right, O.S. fixes, 
O.D. deviating far up and out; when the object is carried to the 
left O.S. goes up and out, O.D. fixing; object carried straight 
up, O.S. fixes and O.D. diverges; object carried down, O.D. 
diverges also. Cover test: CD. fixing, O.S. goes up and out 
under cover; O.S. fixing, OD. goes up and out under cover. 

PALSY OF BOTH INFERIOR RECTI. 

Case 33.— Male, aged 23 (Figures 19, 20, 21, 22 and 23). 

O.D. V. = 6/60 ; M. = 3D. 
O.S. V. = 6/60; M. = 3D. 

Alternating divergent squint, 35 degrees; no nystagmus; 
fixes well with each eye; object carried to extreme left, O.S. 
fixes and O.D. turns down and in; object carried to extreme 
right, O.D. fixes and O.S. turns down and in; upward motion 
in both eyes good; downward, limited and divergence of visual 
axes more pronounced. The eyes being carried down and in 
when object carried to right and left, indicate an overaction of 
the superior obliques showing probable palsy of left inferior 
recti muscles. 

Tenotomy of both superior recti mvAcles performed, — O.D. 
muscle found to have an unusually broad insertion; that of 
O.S. normal. One month after operation eyes diverge some- 
what, though adduction is excellent. 

Tenotomy performed on 0,D, rectus extemua, — The insertion 
of this muscle into the globe also found to be imusually broad. 
Two weeks after this operation eyes in excellent position, the 
divergence of the visual axes having been overcome, but O.D. is 
on a slightly lower level than its fellow. 

Readjustment of 0.D, rectus superior hy advancement, bring- 
ing eye on a level with its fellow. Two weeks later, eyes 
straight, binocular vision and patient unaware of any limita- 
tion of motion ; no diplopia. 

PALSY OP LEFT INFERIOR RECTUS. 
Case 34. — Female, aged 8. 

O.D. V. = 6/6. 

O.S. V. = Fingers at 1 meter. 
O.S. deviated up and in; limitation of motion downward and 
especially to the left; O.D. deviates downward and slightly 
inward behind screen. 

PALSY OF RIGHT INFERIOR RECTUS, 
Case 35. — Female, aged 16. 

O.D. V. = 6/30 ; H. = 1.5D. 
O.S. V. = 6/20; H. = l D. 
O.D. deviated upward and outward, the latter increasingly 
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in the upper half of the field; limitation in downward motion; 
no apparent secondary deviation in the fellow eye. 
Case 36. — ^Male, aged 11, twin of patient in Case 37. 
O.D. + S. 3.60 D. C + C. 0.37 D. ax. ISO** = 6/6. 
O.S. + S. 3.75 D. C + C. 0.50 D. ax. 160* = 5/9. 
O.S., convergent 30 degrees and slightly down; object carried 
to right, O.S. down and in; object carried to left, O.D. up and 
in; O.D. limitation of motion downward most marked when the 




Fig. 20. — (Case 33.) Fixing with O. D. ; O. S. divergent and 
deviating slightly upward. 

eyes are turned to the right; O.S. held in position of secondary 
deviation, i. e., inward and downward; some flattening of left 
side of forehead; anomalous insertion of teeth in upper jaw. 

PALSY OF RIGHT RECTUS BXTERNUS. 

Case 37. — Male, twin of patient in Case 36. 

O.D. + S. 4.25 D. C + C. 0.37 D. ax. 5" — 5/9. 
O.S. + S. 4.25 D. C + C. 0.50 D. ax. 170° = 5/6. 




Fig. 21. — (Case 33.) Looking to extreme right, O. D. fixing; 
O. S. deviating somewhat downward. 

O.S., convergent squint 45 degrees ajid slightly up; difficulty 
in external motion in O.D.; fixes well with O.S., but binocular 
vision at once resumed with O.D. 



PALSY OF LEFT INFERIOR RECTUS MUSCLE. 
Case 38. — Male, aged 15. 

O.D. V. = 5/15. 
O.S. V. = 5/10. 
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O.S., convergent squint; O.S. deviates in downward and out- 
ward movements and is carried in as object is moved about the 
horizontal plane; O.D. deviates downward and slightly to the 
right behind the screen; all movements aceompanred with short 
rotary nystagmus. 

PAEESIS OF BOTH EXTERNAL RECTI MUSCLES. 

Case 39.— Female, aged 25. 

O.D. V.= 5/5 ; H. = 2D. 
O.S. V. = 1^8/45; H. = 2D. 

O.S., convergent 45 degrees; vertical nystagmus more pro- 
nounced in O.S. than in O.D., with limitation of external 
movements in each eye. 

Case 40. — Infant, aged 10 months. Convergent squint of 20 
degrees in the right eye. In testing it was elicited that the 
squint appeared in each eye alternately, and that there was 
absolute inability to rotate either eye beyond the median line 
when the eyes were directed outwards. All other musQles acted 
normally and the child was well developed and healthy. Pupils 
were 3 mm. in size and reacted well to light stimuli. The 
fundi were normal. 

Case 41. — Female, aged 6. 

O.D. -f 5 ; vision not noted. 

O.S. + 5 ; vision not noted. 
O.D., convergent (50 degrees; can not fix with that eye; nys- 
tagmus in both eyes increased on fixation; some limitation in 
outward rotation in each eye, with overaction of interni as 
object carried to right or left. 

PALSY OF BOTH EXTERNAL RECTI AND OF SUPERIOR AND 
INFERIOR RECTI MUSCLES OF RIGHT EYE. 
Case 42,— Male, aged 28. 

r. O.D. V. = 1/GO : M. = 16 D. 

C. O.S. V. = 6/15: M. = 10D. 
O.D. converges 35 degrees and deviates slightly upward: 
marked limitation of outward motion; fixing object carried 
to the left, limitation in outward motion in O.S.; fixing object 
carried to the right O.S. fixes. O.D. deviating up: (insufii- 
eiency of external recti of lK)th eyes and right inferior rectus) : 
fixing object carried up, O.S. fixes and O.D. still converges; 
fixing object carried down, O.S. fixes and O.D. still converges: 
inability to rotate O.D. up and out (insufficiency of superior 
rectus muscle). 

PALSY OF BOTH EXTERNAL RECTI MUSCLES. 
Case 43.— :^Lale, aged 32. 

O.D. V. =: 5/22 : H. -f A.H. = 3 D. 

O.S. V. = 4/44; H. + A.H. = 3 D. 

Epileptic since birth. Alternating convergent squint, O.D. 

fixing by preference: occasional rotary nystagmus in both eyes 

on fixation, especially up; weakness of both external recti 

muscles, and in looking to the right limitation in O.D. in 
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upward and outward movements, 
inferior oblique. 



Probable paresis of right 



PALSY OF RIGHT EXTERNAL RECTUS. 
Case 44. — Female, aged 10. 

O.D. V. = 3/60; H. = 5 D. 
O.S. V. = .V60; H. = 5D. 
O.S., convergent strabismus; markeil limitation in external 




Fig. 22. — (Case Xi.) I'rofile showing shallow orbit. 

rotation in O.D.. the convergent squint in 0.8. being due to 
secondary deviation. 

PALSY OF RIGHT RECTUS EXTERNUS. 
Case 45. — Male, aged 14. 

O.D. V. =. 6/0 ; n. = 2 D. 

O.S. V. = 6/12; H. = 2D. 
O.S., convergent 20 degrees; object carried to right, O.D. 
lags with marked wheel motion in O.D. ; O.D. downward motion 
good; O.D. motion out much restricted; O.D. motion up and 




Fig. '2'.i. — (Case H;i. ) Approximate parallelism of visual axes. 
Operation : tenotomy of botli superior recti and right rectus exter- 
nus, with final adjustment of right superior rectus by advancement. 

out limited; O.D. motion down and out limited: object carried 
to left, O.S. lags somewhat ; all attempts at fixation accom- 
plished with marked rotary movements. 

Case 40. — Female, aged 4. O.D., convergent 45 degrees and 
slightly up; object carried to right, O.D. can not be rotated 
beyond median line: face turned to right, motion up and out 
and down and out also restricted : no deviation in left ej-e. 
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Case 47. — Male, aged 10. 



O.D. V. = 6/60. 
O.S. V. = 6/6. 

O.D., convergent 40 degrees; limitation in outward motion 
beyond median line; movements in O.S. apparently unre- 
stricted; right facial palsy. 

PALSY OP EIGHT RECTUS EXTERNUS. 
Case 48.— Male, aged 29 (Figures 24, 2S and 26). 

O.D. V. = 1/60 ; H. + A.H. = 1.5 D. 
O.S. V. = 6/6; H. + A.H. = 1.5 D. 

O.D., convergent 45 degrees; limitation in outward motion 
as eye is rotated outward; some overaction of left external 
rectus in secondary deviation. Advancement of right rectus ex- 
ternua muscle. 

Case 49. — Female, aged 11. 

O.D. V. = 35/22; H. = 1D. 
O.S. V.= 5/6; H. = 1D. 

O.D., convergent 25 degrees; limitation of outward motion 
beyond median line; O.D. turns slightly up as object is carried 
to the right; secondary deviation downward of ;0.S., especially 
in the upper outer parts of the field. 

Case 50. — Female, aged 8. 

O.D. V. = 3/45; H. = 3D. 
O.S. V. = 5/30; H. = 2D. 

Holds head to right when fixing object; O.D., convergent 
squint 40 degrees ; inability to rotate O.D. beyond median line ; 
overaction of left rectus internus as object is carried to the 
right. 

PALSY OF RIGHT RECTUS EXTERNUS. 
Case 51. — Female, aged 20. 

O.D. V. 5/45 ; H. = 3 D. 

O.S. V.5/5; H.==3D. 
O.D., convergent 25 degrees ; limitation in outward motion ' 
in O.D., with overaction of left internus as object is carried to 
the right; object carried up, O.S. lags up and in. 

PALSY OF LEFT RECTUS EXTERNUS. 

Case 52. — Female, aged 15. 

O.D. V. = 6/6 ; H. = 1 D. 
O.S. V. = 5/60; H. = 1D. 

O.S., convergent; limitation in outward motion; nystagmus 
in upward and downward movements; no secondary deviation 
in O.D. 

Case 53. — Male, aged 19. 

O.D. V. = 6/6 ; H. = 2.5 D. 
O.S. V. = 6/22; H. = 2.5D. 
O.S., convergent; limitation in outward motion and es- 
pecially below. 
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Case 54. — Female, aged 18. 

O.D. V. = 5/60 ; H. + A.H. = 3 D. 
O.S. V. = 5/60; H. + A.H. = 3D. 

O.S., convergent; unable to rotate O.S. externally beyond 
median line; upward movements also restricted; monocular 
nystagmus in 0.8. when fixing with that eye. 

Case 55. — Female, aged 26. 

O.D. V. = 6/15; H.= 3 D. 
O.S. V. = l/60; H.==3.5D. 

O.S., convergent 35 degrees; marked limitation of external 
rotary movement in O.S.; overaction of right internal in sec- 
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Fig. 24. — (Case 48.) Paresis of riglit external rectus muscle. 
Looking to the extreme right. Limitation of the outward rotation 
in O. D. as a consequence of palsy of the right rectus externus 
muscle. 

ondary deviation; some limitation of upper, outer motion in 
O.S. 

Advancement of 0.8. external rectus performed with sub- 
sequent satisfactory position of eyes. 

Case 56. — ^Male, aged 11. Convergent squint; 30 degrees; no 
limitation of motion in O.D., but absence of external motion 
in O.S. beyond median line, the squint in O.D. being due to 

Fig. 25. — (Case 48.) Right convergent squint, O. S. fixing. 

overaction of O.D. rectus internus as a consequence of sec- 
ondary deviation. 

Note. — The father of this patient has a paralysis of left external 
rectus muscle of congenital origin also. 

Case 57. — Male, aged 11. 

O.D. V. = 5/45; H. = 2 D. 
O.S. V. = 5/12; n. = 2D. 

O.D., convergent squint 20 degrees; marked limitation of 
motion in O.S. beyond median line; overaction of right rectus 
internus as object is carried toward left. 
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Case 38. — Female, aged 8. 

O.D. V. = 5/10 ; 4- 3 markefd astigmatism. 
O.S. V. = 5/50 ; -f 4 marked astigmatism. 
O.S., convergent 20 degrees, with limitation of outward 
motion; vertical nystagmic movements in O.D. on fixation; no 
nystagmus in O.D., but slight tendency to overaction of right 
rectus internus when object carried to tlie extreme left. 
Case 59.— Male, aged 19. 

O.D. V. = 5/10 ; n. + A.II. == 2 D. 

O.S. V. = 5/15; H. + A.n. = 2D. 
O.S., convergent 45 degrees; limitation of external motion; 
no secondary deviation in O.D. 
Case 00. — ^Male, aged 12. 

O.D. V. = 5/G ; II. + A.II. = 2 D. 
O.S. V. = 5/22; II. + A.II. = 2 D. 
O.S., convergent ,*iO degrees, with limitation of external 
motion; no secondary deviation in O.D. 




Fig. 26. — (Case 48.) Correction of squint by advancement of 
tile right rectus extcnus muscle. 

PALSY OF EXTEKXAL RECTUS WITH PTOSIS OF LEFT EYE. 
Case 61.— Male, aged 26. 

O.D. V. = 6/6 ; II. z= 2 D. 
O.S. V. = 6/60; IL = 3D. 
O.S., convergent, with ptosis; marked limitation of external 
rotation in O.S. ; no deviations, primary or secondary, in O.D. 

PALSY OF LEFT EXTERNAL RECTUS AXD RIGHT SUPERIOR 
RECTUS. 
Case 02.— Male, aged 10. 

O.D. y. = 5/22 ; H. + A.H. = 8 D. 

O.S. V. = 5/30; H. + A.H. = 6D. 
Bones of face underdeveloped; orbit very shallow; marked 
lateral nystagmus in each eye on fixation; O.D., convergent 
squint 20 degrees ; limitation in O.S. externally beyond median 
line; when object carried to the right, O.S. goes up and in; 
when object carried up, O.S. lags, especially up and out, but 
O.D. also lags and to a greater degree, especially up and out. 

PALSY' OF BOTH INTERNAL RECTI AND RIGHT SUPERIOR 

RECTUS MUSCLES. 

Case 63.— :Male, aged 9 (Figures 27 and 28). 

O.D. V. = 3/40 ; + 2 D. 

O.S. V. =4/45; + 2 D. . 
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Optic nerves partially atrophic; dome-shaped skull; frog 
face; alternating divergent squint; convergence abolished; 
marked restriction in inward motion of both eyes and of up- 
ward and outward motion in O.D. ; lateral nystagmus on fix- 
ation; overaction of both external recti in lateral movements. 
Convulsions for past three years. 

PARALYSIS OF LEFT INTERNAL RECTUS. 
Case 64. — Female, aged LS. 




Fig. 27. — (Case 63.) Palsy of both internal recti muscles and 
of the right superior rectus muscle. "Frog face." O. S. fixing ; 
O. D. deviating outward and slightly downward. 

O.D. V. = 5/4 ; H. = 1 D. 
O.S. V. = 2/60; H. = 1D. 
O.S., divergent 45 degrees; patient's face turned to the right, 
limitfition in inward motion in O.S. ; no secondary deviation 
in O.D. 

Case 65. — Female, aged 8. 

O.D. V. = 5/5. 
O.S. V. = 4/45. 
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O.S., divergent 50 degrees, and marked limitation of inward 
motion; object carried up, O.S. goes up and out; spasm of left 
rectus superior. 

Case 66.— Male, aged 13. 

O.D. V. = 5/10 ; + 2 D. 
O.S. V. = 4/50; + 0.50 D. 

Holds head in oblique position to the left. O.S., divergent 
20 degrees; fixing with O.S., O.D. deviates markedly under 
screen (overaction of right externus) ; marked limitation of 
inward motion in O.S., both above and below as well as in 
horizontal plane; O.D., ocular movements good. 

Case 67. — Female, aged 43. 

O.D. V. = 5/10 ; H. + A.H. = 1D. 
O.S. V. = 5/ 7%; H. + A.H. = 1D. 

O.S., divergent 30 degrees; inability to rotate O.S. inward, 
eye being carried slightly up in vertical meridian ; no secondary 
deviation in O.D. 

Case 68. — Female, aged 43. 

O.D. V. = 5/4 ; H. = 5 D. 
O.S. V. = 5/30; H. = 2D. 

O.S., convergent 30 degrees; inability to rotate O.S. in- 
ternally; no secondary deviation in O.D. 

PALSY OF INTEENAL RECTUS WITH PTOSIS 0. D. 
Case 69.— Male, aged 16. 

O.D. V. = 2/60 ; O.D. H. + A.H. = 1.5 D. 
O.S. V. = 5/5; O.S. H. + A.H. = 1 D. 
O.D., diverj^^ent 30 degrees; secondary , deviation of O.S. to 
the left. 

A type which is by no means uncommon is that in 
which there is a divergence of the visual axes. This 
may vary in degree from a moderate exophoria to an al- 
ternating divergent strabismus of high degree. In some' 
of these cases, even though the degree of the divergence 
is great, the power of adduction is so strong that when 
the will is directed to the effort, the eyes may be made 
parallel. There is frequently an anatomic basis to be 
found in this type, either in the form of diverging 
orbits with a broad base line, or some abnormality in 
the insertion of the muscles into the globe. A skiagram 
(Fig. 29) made for me by Dr. C. L. Leonard of a recent 
case of this nature showed abnormally large ethmoidal 
cells and a slight spur-like projection of the internal 
wall of the orbit into the orbit. The spur is seen in its 
Dcrpendicular section. Although the projection caused 
by the spur is slight, when taken in connection with the 
enlarged ethmoid cells, it would produce a definite 



409 



change in the angle between the internal walls of the 
orbit. 
Case 70. — Female, aged 28 (Figures 29 and 30). 

O.D. V. + S. 1 D. C + C. 0.25 D. ax. 90"* = 5/5. 
O.S. V. + S. 0.75 D. C + C. 0.50 D. ax. 180'' == 5/5. 

The left was the preferred fixing eye, the right deviating 30 
degrees (Fig. 30). There was no diplopia, the subject being 
able to suppress the image of either eye at will; the right rec- 
tus internus was advanced and a guarded tenotomy performed 
on the right externus with resultant parallelism of visual axes. 




Fi- 28.— (Case G3.) 
low orbit. 



Profile showing misshapen skull and shal- 



To complete the list of types which may be assumed 
bv cases of congenital palsy, there should be included 
that of paralysis of the externus with paresis of the 
internus and retraction movements, of which some 55 
have been described bvi- Duane. According to this 
author, the underlying cause of this condition is a con- 
genital anomaly of the external rectus or its transforma- 
tion into a connective tissue cord. 



410 



SUMMARY. 



Of the 70 cases which have been recorded, anotropia 
occurred in 1 case ; paralysis of both superior recti with 
paralysis of rectus extemus in 1; piiralysis of both 
superior recti in 3 ; paralysis of the right superior rectus 
in 7 ; paralysis of the left superior rectus in 9 ; paralysis 
of the left superior rectus and external rectuis in 1; 
paralysis of the right superior rectus and levator in 1 ; 
paralysis of the right superior rectus and internal rec- 
tus in 1; paralysis of both superior oblique in 1; paraly- 
sis of right superior oblique in 1; paralysis of left 
su,T)erior oblique in 2 ; paralysis of right superior oblique 
and left inferior rectus in 1; paralysis of both inferior 
oblique in 1 ; paralysis of both inferior recti in 1 ; 
paralysis of left inferior rectus in 2 ; paralysis of right 
inferior rectus in 2 ; paralysis of both external recti in 
4; paralysis of right external rectus in 9; paralysis of 
left external rectus in 9; paralysis of both external 
rectus and right superior and inferior rectus muscles 
in 1 ; paralysis of left external rectus with ptosis in 1 ; 
paralysis of left external rectus and right superior rec- 
tus in 1 : paralysis of both internal recti in 5 ; paralysis 
of left internal rectus in 5; paralysis of left internal 
rectus with ptosis in 1. 

Cases Nos. 7 and 8 and 36 and 37, with Case 1, illus- 
trate the character of the deviation observed in three 
sets of twins. 

Cases 2, 3 and 12 show the occurrence of tile squint 
in both brother and sister. 

In Case 14 the father was cross-eyed, and in 56 the 
father had an analogous palsy. 

Operation was performed on Cases 6, 9, 10, 13, 15, 
17, 28, 33 and 55. 

While congenital squint is comparatively uncommon, 
its early recognition is of the greatest importance, not 
only on account of the treatment of the ocular condition 
itself, but also, if the squint be of central origin, by 
reason of the aid which the detection of the palsy in the 
eye muscles may give in the recognition of some obscure 
lesion in the nervous system. 

From the standpoint of treatment, the necessity for 
the early differential diagnosis between congenital and 
concomitant squint can not be insisted on too strongly, 
for each manifestly demand different methods for their 
correction. In congenital squint no form of orthoptic 
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exercise is of service, operative measures alone sufficing 
to straighten the visual axes, while in concomitant 
squint orthoptic measures if inaugurated early will 
often, in conjunction with proper lenses, accomplish 
all that is requisite. 




Fig. 29. — (Case 70.) Skiagram of skull showing enlargement of 
ethmoid ceils with projection of bony spur into right orbit from 
internal wall. 



The ioWy of subjecting paralytic cases to the strain 
and annoyance of amblyopic exercises is apparent, and 
this method, which is so potent in the cure of concomi- 
tant cases should not, therefore, be essayed. Refraction 
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(BiTors should be corrected, with a view to improving 
tlie vision in ]x)th eyes, though as both organs are em- 
ployed in fixation amblyopia exanopsia does not develop 
in these cases. 

The operative treatment of congenital squint obvious- 
ly presents very great difficulties, but, as the deformity 
is often very marked, its relief should always be at- 
tempted. Before proceeding to operation, however, it 
goes without saying that the ophthalmologist should 
first study the case in all its details, with a view to dis- 
covering, as far as is possible, the muscles at fault and 
the direction in whicli the movements of the eye need 
supplementing or curtailing. x\t times exploratory in- 
cisions over the normal insertions of the muscles are of 
advantage before the actual muscle which is to be oper- 
ated on is selected. In many of these cases the absence 
or underdevelopment of a muscle or the presence of 
fibrous bands will so modify the rotation of the eyes that 
all rules which govern the operator in the performance 
of operation in ordinary cases of squint must be aban- 
doned, and he will be compellled to proceed on entirely 
new lines. Tenotomy of one or more muscles with 
advancements of associates will usually, have to be per- 
formed, for a single oneration rarely suffices to ma- 
terially improve the condition. 

Operative procedure in this class of cases should be 
performed in the neighborhood of 10 years of age ; the 
permanent cliaracter of the deviation is rarely fully es- 
tablished until that age, and in the event that advance- 
ment is demanded younger subjects are usually too rest- 
less to permit of the immobility of the eyes which is so 
desirable after advancement, *and the tissues of the eyes 
too delicate to enable the stitches to be properly em- 
bedded. 

To overcome the overaction of the inferior oblique 
muscle, tenotomy was performed on this muscle in five 
of the recorded cases, the tendon being divided near its 
point of origin at the lower inner margin of the orbit, 
through a skin incision which followed the rim of the 
orbit. Contrary to the experience of Duane,** I have 
obtained but a limited effect from this procedure, for, 
altliough the tilting of the eye upward and inward was 
lessened in all instances by it, this deformitv was never 

12. British Med. Assn., Toronto, August, 1906. 
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wholly removed. The photographs (Figs. 5 and 6) 
illustrating Case 9 demonstrate the overaction of the 
muscle as a consequence of palsy of the ri^ht superior 
rectus, and show the effect of tenotomy in relieving the 




Fig. 30. — (Case 70.) Divergence of visual axes. Paretic action 
of botli internal recti muscles ; most pronounced in the rigiit eye. 
Slight overaction of right superior rectus muscle. 

deviation. The procedure is an extremely simple one; 
the scar of incision soon disappears, and I acknowledge 
my indebtedness to Duane in bringing the operation 




Fig. 31. — Case of Mongolian idiocy, showing convergent strabis- 
mus in right eye. Paresis of both external and superior recti 
muscles. 



into, prominence and for the indications which he has 
given for its employment. 

In closing, I desire to express my thanks to Drs. 
Walton C. Swindells, Frank C. Parker and Jay C. 
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Knipe, chief assistants in my various clinical services, 
for aid in observation of the cases and in preparation 
of the notes, and to Drs. Swindells and Parker in par- 
ticular for their kindness and skill in photographing 
many of the cases, some of the most interesting of the 
reproductions being incorporated in this paper. 
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